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THE NEOTROPICAL SPECIES OF THE
“SUBGENUS AESCHNA” SENSU SELYSII 1883
(ODONATA)

By Puirip P. CALVERT

Zoological Laboratory, University of Pennsylvania,
and Academy of Natural Sciences of Philadelphia

(Illustrations by Elsie Lincoln Rosner, Eleanor Bareiss,
Grace Eager, Leonard M. Pakman and Philip P. Calvert.)

OBJECT OF PAPER: SOURCES OF MATERIAL

This paper aims to present an account of the neotropical species re-
ferred by de Selys in 1883 to his subgenus Aeschna, together with
some species unknown to him. His subgenus is here divided into three
genera, Aeshna, Coryphaeschna and Castoraeschna, Aeshna in its turn
being further subdivided into the subgenera Aeshna, Hesperaeschna,
Schizuraeschna, Marmaraeschna and Neureclipa, as proposed in Ento-
mological News, 1952, vol. LXIII, pages 253-264.

The material on which this paper is based is in the collections of
the Academy of Natural Sciences of Philadelphia (abbreviated
ANSP), thanks to the late Dr. Henry Skinner and to Mr. J. A. G.
Rehn, including that of Dr. Charles C. Adams, presented by him to the
Academy, that of the writer, and in the following institutions:

The Museum of Comparative Zoology, Cambridge, Massachusetts
(MCZ), loaned originally by the late Samuel Henshaw, director.
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The United States National Museum, Washington (USNNM),
loaned originally by the late L. O. Howard, U. S. Entomologist, the
late Mr. W, H. Ashmead and sent by the late Mr. Rolla P. Currie.

The Museum of Zoology, University of Michigan, Ann Arbor
(UM), loaned originally by Prof. . M. Gaige, director, and sent
by Mrs. L. K. Gloyd; it includes the collection of the late E. B. Wil-
liamson.

The American Museum of Natural History, New York (AMNH),
thanks to Mrs. A. B. Klots.

Cornell University, Ithaca, New York (CU), thanks to Prof. J. G.
Needham.

The Institute of Zoology, University of Tucuman, Argentina,
through Col. F. C. Fraser and Mr. Kenneth J. Hayward, and in the
private collections of Mr. John Cowley, of Bridgewater, Somerset,
England, Col. F. C. Fraser, of Bournemouth, England, Dr. D. C.
Geijskes, of Paramaribo, Surinam, the late Dr. C. H. Kennedy, of
Columbus, Ohio, Dr. M. A. Lieftinck, director of the Zoological Mu-
seum, Bogor (Buitenzorg), Java, Dr. Erich Schmidt, of Bonn, Ger-
many and Dr. Douglas St. Quentin, of Vienna, Austria, to all of
whom I extend my hearty thinks.

I. ApuLTts

Genus AESHNA

1775. Aeshna Fabricius, Systema Entom., p. 424, and subsequent works up to
and including 1798. Suppl. Entom. Syst. ii, pp. vii, 383.

Prelinnean References

1634. Moufet, T., Insectorum sive Minimorum Animalium Theatrum. Lon-
don, T. Cotes, p. 69.

1658. Id., The Theater of Insects in Edward Topsell’'s History of Four-
Footed Beasts. London, E. C., p. 943.

1668. Charleton, W., Onomasticon Zoicon. London, Allestry, p. 41.*

* Hagen, 1840, Syn. Lib. Eur. p. 3 (translated) says of the passage in Moufet
1634, p. 69, “ Under the name of Aeschna he mentions certain mayflies (Ephem-
eras)”. Both Moufet and Charleton use the same words in describing Aeschna;
Hagen's remark applies therefore to Charleton also. Moufet, 1634, p. 64, 1658, p.
939, describes ‘“what the English call adders boultes, dragonflies and water butter-
flies” under the names Mullei, Pavones and Libellae; Charleton, p. 39, as Perla,
Libella and Zygaena.
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Postlinnean References, Chronologically Arranged

1798. Cuvier, Tableau Elem. Hist. Nat. Anim., pp. 475, 476.

1798. Aeschna Illiger, in Kugelaan, Verzeichn. Kafer Preussens, p. 500.

1799. Fabr. Suppl. Entom. Syst. Index Alphabeticus, p. 5.—1801. Illiger,
Mag. Insektk. I: 126.

1840. Aeshna Westwood, Syn. Gen. Brit. Ins. in Introduction Mod. Classif.
Ins. p. 47 (First designation of ““typical species ”; grandis Linn.)

1883. Aeschna Selys, Bull. Acad. Roy. Belg. (3) 5 (6): 728-729.—1903.
Williamson, Ent. News 14 (1): 2, 5-7.

1905. Aeshna Calvert, Biol. Centr.-Amer. Neur. pp. 175, 179.

1908. Aeschna Martin, Coll. Zool. Selys, fasc. xviii: 33.—1909. Foerster,
Jahrb. Nassau. Ver. Naturk. Wiesbaden 62: 218, 220.

1911. Aeshna, Internat. Comm. Zool. Nomencl. Opinion 34, Smithson. Inst.
Publ, 2013, p. 79.—1913 Cockerell, Proc. U. S. Nat. Mus. 45: 581.

1918. Aeschna Ris, Arch. Naturgesch. 82 (A, 9): 156.—1923. Gotz, Mitt.
Munchen. Ent. Gesell. 13: 38.—1925. Kruger, Abhd. Ber. Pommersch.
Naturfor. Ges. 6: 79.—1929. Schmidt in Brohmer, Ehrmann u. Ulmer, Die
Tierwelt Mitteleuropas 4: 33.—1929. Needham & Heywood, Hdbk. Drag-
fls. N. Amer.: 124, 125, 134.—1930. Needham, Man. Dragfls. China: 70,
71, 90.—1930. Bartenef, Zool. Anz. 89 (1-2): 39.

1936. Aeshna Fraser, Fauna Brit. India, Odon. 3: 123.—1946. Fletcher, JL
Soc. Brit. Ent. 3 (1) : 32.—1949. Fraser, IIdbk. Ident. Brit. Ins. Roy. Ent.
Soc. Lond. 1 (10) : 34.—1951. Pinhey, Transvaal Mus. Mem. 5: 162, 163.

All the above, selected, references to Aeshna or Aeschna deal with
this genus as of a wider scope (sensus) than that here treated; after
each reference, therefore, the words *“ in part ” should be understood.

The type species (generotype) of Aeshna (Aeschna).

In establishing the genus Aeshna in 1775, Fabricius listed under
it these four species and in the following order: forcipata L., grandis
L., variegata F. and clavata F. These four species only are listed un-
der Aeshna by Fabricius in his 1781 Species Insectorum, pp. 525-
526. In his 1787 Mantissa Insectorum, p. 339, he added to these four
a new species, minuta; in both the Species of 1781 and the Mantissa of
1787, the fourth species is spelled clauata. In his 1793 Entomologia
Systematica, Vol. II, pp. 383-385, the same five species of Aeshna are
listed and in the 1798 Supplementum thereto, pp. 385-6, Aeshna heros
and annulata are added.

These data from Fabricius make it evident that the fixation of
juncea L. as the type of Aeschna (or Aeshna) by de Selys in 1883; by
Jacobson & Bianchi in 1905 (Orthop. & Pseudoneur. Russian Emp. p.

MEM. AMER. ENT. SOC., 15.
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763) ; by Muttkowski 1910 (Bull. Publ. Mus. City Milwaukee I (1):
108) ; and by Fraser 1922 (J1. Bombay Nat. Hist. Soc. 28 (2) : 485)
and 1936, is invalidated by the International Rules of Zoological
Nomenclature Article 30 Ile «: “ The following species are excluded
from consideration in determining the types of genera. Species which
were not included under the generic name at the time of its original
publication.” '

Malaise 1938 (Ent. Tidskrift, Haft 3-4: 99) has argued that when
Fabricius “in his later works, . . . wanted to specially distinguish a
certain species as the one where the character of the genus was most
clear, or in our words most typical, he improved the structural descrip-
tion of the genus and that of the species by adding to the latter a de-
scription of the mouth parts.” By ** later works "’ of Fabricius, Ma-
laise evidently meant the later “ Systemas ', since he expressly calls the
1792-4 Entomologia Systematica earlier. The later Systemas are not
concerned with the Odonata, so that any generotype designations for
Odonata by Fabricius must be sought in his earlier works from the
1775 Systema Entomologiae to the 1792-99 Entomologia System-
atica, its Supplementum and Index. The following statements apply
only to the Odonata, not to other groups of insects, and the terms
Odonate, Odonata, are here used only for present day convenience, not
as quoted from, or employed in, the works discussed.

In the 1775 Systema Entomologiae the differences between the
three genera Libellula, Aeshna and Agrion were based solely on char-
acters of the labium; the descriptions of the two new species of
Aeshna, variegata and clavata, are longer than the descriptions of the
two Linnean species, forcipata and grandis, and do not mention the
mouth parts. In the 1776 or 1777 Genera Insectorum the generic
characters are amplified from other organs, but no specific descriptions
are given under Libellula or Aeshna. In the 1781 Species Insectorum
no generic characters are given; the descriptions of new species (6
Libellula, 1 Agrion, O Aeshna) are longer than those of other species
but do not include the mouth parts. In the 1787 Mantissa Insectorum
a new species of Aeshna, minuta, is described at greater length than
the other species of the genus, but no mention is made of its mouth
parts. The descriptions of new species in the 1793 Entomologia Sys-
tematica Vol. IT and the 1798 Supplementum are not always longer
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than those of other species and do not include the mouth parts. It fol-
lows that Malaise’'s method of determining Fabricius's generotypes
does not serve for the Odonata.

Works published subsequently to those of Fabricius above cited
deal with species of Aeshna as follows:

Cuvier 1798 mentions only grandis under Aeshna, to which de
Selys called attention (1890 Compte Rendu Soc. Ent. Belg. IV (10):
clx, clxi).

Latreille 1802, Hist. Nat. Crust. & Ins. II1: 286, mentions forci-
pata as the single “exemple ” under Aeshna and in XIII: 6-8, 1805,
lists the following five species of that genus: annulata, grandis, macu-
latissima, mixta and forcipata.

Latreille 1803, article Aeshne in Nouveau Dictionnaire d'Hist.
Nat. chez Deterville Paris I: 115-117, described two species of Aeshna,
grandis Fab. and forcipata Fab. (sic).

Latreille 1804, Tableau Methodique des Insectes, Tome 24 of the
same Dictionnaire, p. 170, mentions no species under Libellula, Aeshna
and Agrion. In this Dictionnaire articles are signed at the end of each
with only the initial letter of the author’s name; a key to these initials
is given on page xliv of Tome I.

Latreille 1807, Genera Crust. & Ins. I1T: 179-183, mentions forci-
pata F. and annulata Latr. under the genus Aeshna Fabr.

Latreille 1810, Considerations Generales sur 1'ordre natural, in the
section ‘‘ Tableau methodique des genres”, pp. 88-420, mentions no
species under the three odonate genera on p. 272; in the section
‘“ Tableau des genres avec l'indication de l'espece qui leur sert de
type ', Libellula 4-maculata Fab. is the type of Libellula, Aeschna
forcipata Fab. the type of Aeschna and Agrion virgo Fab. the type of
Agrion, page 434. It is interesting to note that the spelling is Aeshna
on page 272, Aeschna on page 434.

Latreille 1817, Crust. Arach. & Ins. in Cuvier’'s Regne Animal III:
424-6, gives only the following species under the three Odonate
genera: depressa Lin. under Libellula, grandis Lin. under Aeshna,
virgo Lin. and putella Lin. under Agrion. With respect to the species
in this volume, Latreille says (translated) “ Having been able to de-
scribe only a small number of species, I have chosen the most common
and the most interesting, particularly those which are mentioned in

MEM. AMER. ENT. SOC., 15.
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the tableau elementaire de l'histoire naturelle des animaux of M.
Cuvier ”’ (Avertissement, p. xij).

Latreille 1829. In the new (second) edition of the Regne Animal
the same four species of Odonata are given under the same three
genera (Tome V: 239-240).

Of the above-cited works of Cuvier and of Latreille, the only one
which mentions species as types of genera is that of Latreille 1810.
Latreille gives species as ““ exemples ” of genera in the third volume of
his Histoire Naturelle Generale et Particuliere of 1802, pages 286-7.
Cuvier 1798 and Latreille’s works of 1803, 1804, 1807, 1817 and 1829
give neither “ exemples” mnor “types” of genera. A remark by
Latreille “1'Ae forcipata pourait former un autre sousgenre’ (1929
Regne Animal V: 240, footnote to Ae. grandis) may indicate the
slight importance in which he held his 1810 designations of types,
since he makes no defence of the type nature of forcipata.

According to the combined data given by Hagen (1840 Syn. Libel.
Europ. pp. 48-49, and 1844, Stettiner Ent. Zeit. 5: 257-262) and de
Selys (1850 Revue des Odonates de I'Europe pp. 83-84) the Aeshna
forcipata of Latreille 1805 Hist. Nat. Crust. & Ins. 13: 8—not 9—
No. 5 and 1807 Genera Crust. & Ins. 3: 182 is a synonym of Libellula
vulgatissimus Linnaeus and not the same species as forcipata Lin-
naeus. This synonymy is also to be found in Kirby's 1890 Catalogue
of the Odonata pp. 67 and 58 under vulgatissimus and forcipata re-
spectively.  If forcipata in Latreille 1810 is the same species as in
Latreille 1805 and Latreille 1807, wulgatissimus Linn., not having
been included in Aeshna when this genus was established by Fabricius
in 1775, its synonym forcipata Latreille is ineligible as the generotype
of Aeshna Fabricius.

J. O. Westwood 1840, Synopsis of the Genera of British Insects
(separately paged appendix to vol. 2 of his Introduction to the Modern
Classification of Insects) has this footnote to page 1: “ Throughout
this Synopsis, the first line of each genus comprises the following par-
ticulars :—1. Name of the genus; 2. name of its founder; 3. synonyms
of the genus; 4. author of the synonymical genus; 5. number of British
species; 6. typical species; 7. reference to the best figure; this last item
being occasionally, for want of space, placed after the description of the
genus.”  In correspondence with this footnote we read on page 47:
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“ Aeshna Fabr. Libellula p. Linn. 7 sp. L. grandis Linn. Donov. 337
f. 2.7 It would appear, therefore, that Westwood was the first to
definitely fix the type of Aeshna, and as grandis Linn., owing to the
ineligibility of Latreille’s 1810 fixation of forcipata, as stated in the
preceding paragraph.

Cowley 1934 (Entomologist 67: 249-250) designated grandis
Linn. as the generotype of Aeshna Fabricius, a conclusion with which
both Needham 1897 (Canadian Ent. 29: 165, footnote) on different
(Cowley says “ mistaken ") grounds and I agree. 1 have thought it
well to restate the whole question here, with fuller references; perhaps
I too have overlooked some. I have personally examined all the refer-
ences quoted above.

Edmond de Selys-Longchamps, in his Synopsis des Aeschnines,
Premiere Partie: Classification of 1883 divided this subfamily into five
genera, Anax, Aeschna, Telephlebia, Gynacantha and Staurophlebia.
The genus Aeschna in turn was divided into 13 subgenera, one of
which was Aeschna. The neotropical species of his subgenus Aeschna
form the subject of this present paper. The characters which de Selys
assigned to his subgenus Aeschna Fabricius were (translated) : Wings
quite wide, with moderately dense reticulation, generally pointed at the
apex; discoidal triangles long, with 3-5 cells; internal triangles free or
of 2 cells; median (submedian) and hypertrigonal spaces crossed by
several veins, the hypertrigonal very rarely free; basilar (median)
space free; subnodal sector (Rs of Comstock & Needham) two-forked,
in general at the level of the pterostigma or a little in front thereof;
pterostigma long or short; membranule moderate or large.

Eyes contiguous; frons moderately rounded, viewed from above;
occipital triangle small or moderate.

Abdomen subcylindrical, more or less constricted at the third seg-
ment, especially in the male.

Males with the anal margin (of the hind wings) excavated at a
right angle; anal triangle long, narrow, divided into 2 or 3 cells; anal
appendages large or moderate, sublanceolate, the inferior subtriangular
or a little truncate at apex.

Females with the margin of the tenth abdominal almost rounded,
below subdenticulate or spinous; anal appendages variable.

Distribution cosmopolitan; more than 50 species, which is a third
of the Aeschnines now known (De Selys, pp. 728-729).

MEM. AMER. ENT. socC., 15.
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Thirty-eight of these species are listed under Aeschna in Kirby's
Catalogue of the Neuroptera Odonata of 1890, pp. 86-90.

To these Selysian characters of the subgenus Aeschna, Karsch, in
his Kritik des Systems der Aeschniden added (translated): Upper
sector of the arculus [M1-M2-M3, Comstock & Needham] arising at
the middle thereof, supplementary sector [Rspl, Ris] between the me-
dian [M3, C&N] and subnodal sectors [Rs] so strongly curved that
between it and the subnodal 3-7 rows of cells find place (Karsch p.
277).

René Martin in two treatments of the Aeschnines of the world
combined most (not all) of the characters employed by de Selys and
by Karsch. He enumerated 51 and 58 species respectively. Martin
and other authors have regarded the Selysian subgenera as genera.

Even earlier than 1883 de Selys had considered the dismemberment
of his subgenus Aeschna, as indicated by Cabot.*

The first decisive step in dividing the American species of de Selys’
Aeschna was taken in 1903 by E. B. Williamson in establishing the
genus Coryphaeschna for Ae. ingens, adnexa and virens. From this
point on we may consider the subdivisions of neotropical Aeschna
Selys 1883 as seem warranted by the present study.

Ky To NEOTROPICAL GENERA, SUBGENERA, SPECIES AND SUB-
SPECIES OF THE “ SOUS-GENRE AESCHNA’ StLvs 1883

This key is based fundamentally on venational characters, as being
common (with few exceptions) to both sexes. These characters, as
here used, vary, although usually to less than 20 percent or at most 30
percent. Therefore, in using this key, one should take into considera-
tion the sum total of the four venational characters, supratriangulars,
internal triangle, discoidal triangle and anal loop, associated together.
In doubtful specimens a majority of these four will usually lead to a
correct identification. Tables 6-19 of venational details will aid here.

This key is based also on well- or fully-colored specimens. Faded
examples often fail to show a feature given in a leading rubric; this is
especially true for those sections of the key beginning at rubrics 9 and
22. The suggestion of Mrs. L. K. Gloyd (1940, Occas. Papers Mus.

* Mem. Mus. Comp. Zool. Harvard Coll. VIII (1), p. 26, lines 19-22, 1881.
The text of this article is believed to have been written by Dr. H. A. Hagen.
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Zool. Univ. Mich. 415, p. 6, footnote) that ** If the surface is brushed
with 85-95 per cent alcohol, the true pattern will be visible for a few
seconds ”’ may be used here with good results. Faded insects may not
show the pale antehumeral stripe or spot and hence the user of this key
may place such with unsatisfactory results. In this, as in all cases, one
must be guided by a consideration of the sum total of characters lead-
ing through one or more rubrics to a given species. The penis has
been figured for the majority of the species. Its structure and the
nomenclature of its parts, following the numeration of Borror (1942,
Revis. Erythrodiplax, p. 16), are shown in our figures 10, plate I, and
365, plate XXVII. It does not differ specifically, but the fourth seg-
ment, or glans, furnishes generic characters not hitherto utilized.

1 Subnodal sector (Rs) forking proximal to the level of the stigma, with 3 or
more rows of cells between the fork at the level of the distal end of
the stigma; proximal side of discoidal triangle of hind wings usu-
ally, but not always, longer than half the length of the hind (pos-
terior) side; males with each postero-ventral tergal angle of ab-
dominal segment 1 #not produced into a mesad-projecting tooth,
glans penis bifid at apex with no terminal median projection

Genus Aeshna 2

Ia Subnodal sector (Rs) forking at the level of from half of the last postnodal
costal cell to that of three postnodal costal cells proximal to the
stigma, or more rarely at the level of the proximal end of the
stigma, with 3 or 4, rarely 2 rows of cells between the fork at the
level of the distal end of the stigma; proximal side of discoidal tri-
angle of hind wing always shorter than half the length of the hind
side; males with each postero-ventral tergal angle of abdominal
segment 1 prolonged into an acute mesad-projecting tooth, glans
penis with a thread-like central dorsal cornu

Genus Castoraeschna 31

1b Subnodal sector (Rs) forking under the stigma or at the level of its proxi-
mal end, with 2 rows of cells between the fork at the level of the

distal end of the stigma; proximal side of discoidal triangle of hind

wing usually, but not always shorter than half the length of the hind

side; males with each postero-ventral tergal angle of abdominal seg-

ment 1 not produced into a mesad-projecting tooth, glans penis not

asin 1 ... . .., Genus Coryphaeschna 25

2(1) Abdominal segment 1 with no ventral tubercle, point of beginning of
two rows of cells between M1 and M2 variable

Subgenus Aeshna 3

MEM. AMER. ENT. SOC., 15.
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2a(1) Abdominal segment 1 with a ventral tubercle bearing spinules or hairs
or both; males with a mid-dorsal longitudinal carina on abdominal
segment 10 and hind wing with anal triangle 3-celled .......... 4
3 Thorax dull green, pale markings of the abdomen green, abdominal append-
ages as long as abdominal segments 9+ 10, abdomen (incl. apps.)
57 mm., hind wing 50 mm., its maximum width 11 mm. ? only
Ae. unicolor Martin
3a(2) Thorax rust-colored, its sides feebly greenish without markings, pale
markings of the abdomen rust-colored, abdominal appendages as
long as abdominal segment 10, abdomen (incl. apps.) 48 mm., hind

wing 52 mm., its maximum width 16.5 mm. ? only
Ae. rufipes Ris
4(2a) Supratriangular cross-veins present ..............c..eiiiieiieann. 5
4a(2a) Supratriangular cross-veins absent; point of beginning of two rows of
cells between M1 and M2 under the distal half or distal end of the
stigma or distal to the stigma; anal loop of hind wing with two
vertical rows of cells; superior appendages of males with an in-

ferior subbasal tooth .................. Subgenus Neureclipa 22
5(4) Thorax (pterothorax) with two oblique pale lateral stripes (broken into
spots in biliosa) ... 6

5a(4) Thorax (pterothorax) pale with scattered black lateral marks; point of
beginning of two rows of cells between M1 and M2 proximal to the
level of the stigma or under the proximal end, or under the proxi-
mal half, of the stigma ............ Subgenus Marmaraeschna 21
6(5) Males with superior appendages in lateral edge view not bifid at apex,
nor with an anteapical inferior point as in Sch. dugesi; point of be-
ginning of two rows of cells between M1 and M2 variable

Subgenus Hesperaeschna 7
6a(5) Males with superior appendages in lateral edge view bifid in apical
fourth or less, the lower division much shorter than the upper and
in one species (dugesi) reduced to an inferior anteapical point:
both sexes with two rows of cells between M1 and M2 beginning

distal to the level of the stigma or under the distal end thereof
Subgenus Schizuraeschna 20
7(6) Venation less dense, not more than 3 rows of cells between the fork of
Rs under the stigma or, if more than 3 rows the pale antehumeral

stripes well developed ... ... ... ... i il 8
7a(6) Venation more dense, more than 3 rows of cells between the fork of
Rs under the stigma ............ ittt iiineniinnennneenn. 18

8(7) Anal loop of hind wing with 2 vertical rows of cells; pale antehumeral
stripes absent, male superior appendages with an inferior subbasal
tOOth v e e H. californica Calvert

8a(7) Anal loop of hind wing with 3 vertical rows of cells; pale antehumeral
SEFIPES PreSCIL .ottt ettt et e ettt e 0
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9(8a) Pale antehumeral stripes nearly as long as the mesepisternum . .... 10
9a(8a) Pale antehumeral stripe occupying the lower half only, or less, of the
mesepisternum as a short stripe or spot ...................... 15

9b(8a) Pale antehumeral stripe represented by a short inferior stripe in less
than the lower half of the mesepisternum and a small spot in front
of the antealar sinus; male superior appendages with an elongated
basal inferior tubercle, genital lobe of male prominent .......... 17
9c¢(8a) Pale antehumeral and lateral thoracic stripes and pale color on ab-
dominal sternites not recognizable in the types, no other specimens
known; male superior appendages with no basal or subbasal in-

ferior tubercle, apices curved dorsad
Subgenus (?) and species Rhionaeschna maita Foerster
10(9) Pale area on each side of the dark stem of the T-spot of frons wider
than the stem; pale mesepimeral stripe with two concavities on its
anterior margin; anterior lamina of male with spines .4 mm. long;
anal appendages of female 2.86-3.5 mm. long ...... H. haarupi Ris
10a(9) Pale (usually yellow) area on each side of the dark stem of T-spot of
frons narrower than the stem ............ ... .. ... ........ 11
11(10a) Pale mesepimeral stripe almost straight in at least the lower 6/7 of
its course ; male superior appendages with no inferior subbasal tooth
or tubercle, or this rudimentary
11a(10a) Pale mesepimeral stripe at least a little curved (sinuous) ....... 13
12(11) Pale thoracic stripes wider (antehumeral maximum 1.3-2. mm.), inner
margin of male superior appendages convex throughout distal 2/3 of
appendage length, female anal appendages triangular, 1.13 mm. long,
shorter than abdominal segment 10 . ... H. williamsoniana Calvert
12a(11) Pale thoracic stripes narrower (antehumeral maximum .5 mm.), inner
margin of male superior appendages slightly or not concave on
distal half of appendage length, female anal appendages elongate-
lanceolate 3.76-4.66 mm. long, subequal in length to abdominal

segments 9 + 10 ...... ... ... ... ... H. confusa Rambur
13(11a) Mes- and met-epimeral stripes not, or but slightly constricted on their
anterior MATZIN ..o oo et ottt ettt e et 14

13a(11a) Mes- and met-epimeral stripes constricted by a deep sinus or inden-
tation, usually deeper than wide, on the anterior margin, male su-
perior appendages with no inferior subbasal tooth, female anal ap-

pendages 3.44-5.15 mm. long ...... H. cornigera planaltica Calvert
14(13) Anterior lamina of male with spines .5-.8 mm. long, female anal ap-
pendages 3.44-6.80 mm. long ...... H. cornigera cornigera Brauer
14a(13) Anterior lamina of male with rudimentary spines .09-.14 mm. long,
female anal appendages 7.28-8.26 mm. long ...... H. psilus Calvert

15(9a) Pale mesepimeral stripe reaching to the upper margin of its sclerite .. 16
15a(9a) Pale mesepimeral stripe reaching only part (3/4-2/3) way to upper
margin of its sclerite, anterior lamina of male with spines .85 mm.
long, female anal appendages 3.27-4.17 mm. long ... H. peralta Ris

MEM. AMER. ENT. SOC., 15.
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BREVIFRONS

INTRICATA

VIGINTIPUNCTATA

Edge views of the left superior appendage of males of Ae. (Marmaraeschna)
brevifrons (Arequipa, Peru, Oct. 28, 1898), intricata Tarma, Peru, May 31,
1920, f), and vigintipunctata (Coroico, Bolivia, May 23, 1899).

16(15) Anterior lamina of male with spines .67-.94 mm. long, female anal ap-

pendages 4.75-491 mm. long .............. H. marchali Rambur
16a(15) Anterior lamina of male without spines, female anal appendages 10
mm. long (estimated Wllmnsns.) ............ H. manni Wllmsns.

17(9b) Pale mesepimeral stripe broken into three spots, one above another
H. biliosa Kennedy
17a(9b) Pale mesepimeral stripe not broken into spots (a deep excision on the
anterior margin at two-thirds height corresponds to the interval be-
tween the uppermost and the middle spots of biliosa)
H. joannisi Martin
18(7a) Pale antehumeral stripe occupying the middle 3/5 of the length of the
mesepisternum, pale mesepimeral stripe reaching to the upper end
of its sclerite ... ...t e 19
18a(7a) Pale antehumeral stripe absent, pale mesepimeral stripe reaching only
part (Y5-34) way to the upper end of its sclerite, anterior lamina of
male with spines .65-.98 mm. long, anal appendages of 1 @ 4.58 mm.
long i e H. wvariegata Fabricius
19(18) Face pale blue or green, anterior lamina of male with well-developed
spines, female anal appendages 5.65-6.71 mm. long
H. punctata Martin
19a(18) Face chrome orange, anterior lamina of male without spines, female
UNKNOWI ...t i e H. decessus Calvert
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20(6a) Male superior appendages with apical fork in profile view .21-.26 as
long as appendage length, with inferior subbasal tubercle at 4-1/5
of appendage length, height of superior carina above outer margin
in profile view not less than the depth of appendage directly below
it, female anal appendages 5.56-5.89 mm. long
Sch. multicolor Hagen
20a(6a) Male superior appendages with apical fork in profile view .22 as long
as appendage length, with inferior subbasal tubercle at 1/6-.8 of
appendage length, height of superior carina above outer margin in
profile view less than the depth of appendage directly below it,
female anal appendages 5.97-7.04 mm. .. Sch. jalapensis Williamson
20b(6a) Male superior appendages not forked at apex, lower branch of fork of
the other species represented by an inferior angle at .16-.26 of ap-
pendage length from apex, with inferior subbasal tubercle at .12-.15
of appendage length, height of superior carina above outer margin
in profile view (fig. 192), but not in edge view (fig. 193), much less
than the depth of appendage directly below it, female anal append-
ages6mm, long ........... ... ... i, Sch. dugesi Calvert
21(5a) Male superior appendages in edge view without a superior longitudinal
carina, with an inferior low swelling reaching its maximum at 4 of
appendage length, thence decreasing gradually caudad; black spots
on the pterothorax fewer, always absent from the upper half of the
mesepimeron ; more often (90% ) only one cell on the proximal side
of discoidal triangle of front wing; discoidal triangle of hind wing
with fewer than four cells; female anal appendages 1.50-2.78 mm.
IGF¥E . caccoosoaoaca0ccacaaaasaaacassansad M. brevifrons Hagen
2la(3a) Male superior appendages in edge view with an arched superior lon-
gitudinal carina in the terminal .2-.4 of the appendage length, with
an inferior tubercle at 14 of the appendage length, terminating more
abruptly caudad than in brevifrons but its posterior margin convex;
black spots on the pterothorax more numerous, always present on
the upper half of the mesepimeron; more often (949 ) 2 cells on the
proximal side of discoidal triangle of front wing; female anal ap-
pendages 1.47-2.86 mm. long ................ M. intricata Martin
21b(5a) Male superior appendages in edge view * with an arched superior
longitudinal carina in the terminal }4-1/3 of the appendage length.
with an inferior tubercle much as in intricata, but its posterior mar-
gin distinctly angular; black spots on the pterothorax more numer-
ous, always present on the upper hali of the mesepimeron; 2 cells
(1009 ) on the proximal side of discoidal triangle of front and hind
wings; discoidal triangle of hind wings more often (839 ) with 4

* Figs. 478 and 483, plate XXXVI are profile, not edge views and do not show

MEM. AMER. ENT. SOC., 13,
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cells; female anal appendages 2.78-6.38 mm. long
M. vigintipunctata Ris

21c(5a) Male unknown ..........oouuiiiiniineenannnn. M. pallipes Fraser
22(4a) Pale mesepimeral stripe reaching to the upper margins of mesepi-
meron and metepisternum, nearly straight .................... 23

22a(4a) Pale mesepimeral stripe reaching upward to 34 length or less of the
mesepimeron and metepisternum; fronto-nasal suture with or with-
out a black line; membranule of hind wing with at least its basal
third white; apex of male superior appendages in dorsal view acute
to obtuse ....... ...l 56550 0 0 0 .. N. diffinis diffinis Rambur
22b(4a) Pale mesepimeral stripe represented only by small crescentic yellow
spot * at its lower end; fronto-nasal suture with a pale brown line;
membranule of hind wing with extreme base (about 1/6) white;

apex of male superior appendages in dorsal view obtuse
N. elsia Calvert
22c(4a) DPale mes- and met-epimeral stripes absent from all material seen or
described; fronto-nasal suture with no dark line; membranule of
hind wing with its basal 4-1/3 white; apex of male superior ap-
pendages in dorsal view typically obtuse ... N. galapagoensis Currie

23(22) Mesepimeral stripe yellow, .41-.90 mm. wide at mid-height ........ 24
23a(22) Mesepimeral stripe bluish-white, 1.23 mim. wide at mid-height, end-
ing inferiorly in a yellow spot ................ N. elsia Calvert +

24(23) Membranule of hind wing with only the extreme base white; fronto-
nasal suture with no complete black line; pterostigma unicolorous;
apex of male superior appendages in dorsal view obtuse

N. bonariensis Rambur

the superior longitudinal carina. By edge view is meant the view obtained when the
superior appendage is in such position that its inner (mesal) and outer (lateral)
margins lie in approximately the same plane, or, in other words, the transverse
diameter of the upper surface of the appendage lies in the observer’s line of vision.
Edge view differs from profile view in that the latter term has been frequently ap-
plied to the view obtained when the two superior appendages lie in the same plane
and the insect is viewed from the side; in such a profile view the upper surface of
each appendage usually lies in a plane oblique to the observer’s line of vision.

* The convex edge of this crescentic yellow spot corresponds to the lower edge
of the fully developed mesepimeral stripe of other species.

i In this key elsia has been entered twice, first under rubric 22b when, as is
more frequently the case in the specimens examined, most of the mesepimeral stripe
has faded, second umder rubric 23a when this stripe is well preserved.
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24a(23) Membranule of hind wing with basal 1/5-1/7 white; apex of male
superior appendages in dorsal view acute

N. diffinis absoluta Calvert

25(1b) Thorax with well-marked brown bands at the mid-dorsal carina, the

humeral and second lateral sutures; abdomen chiefly dark brown or

black; the superior transverse curved groove on the anterior sur-

face of the frons usually not black; male inferior appendage reach-

ing to mid-length of the superiors (broken in the one known

K0 24 1+ 2) 26
25a(1b) Thorax with no brown markings or these reduced to lines ....... 29
26(25) Male superior appendages excised on the inner margin ........... 27
26a(25) Male superior appendages not excised ........................ 28

27(26) Male superior appendages with a deep excision on the inner (mesal)
margin at 34 their length, in profile view apex truncated obliquely,
or roundly, from above ventrad and slightly cephalad; female anal
appendages entire, very short, 1.5 mm. long

Co. luteipennis Burmeister

27a(26) Male superior appendages with a deep excision on the inner margin
at 2/3 their length, in profile view apex tapering to a fairly acute

point which is bent ventrad; female anal appendages entire, very

short, 98 mm. long ..................... Co. rufipennis Kennedy
28(26a) Male abdomen (excl. apps.) 51 mm., hind wing 47 mm. long, female
UNKNOWN .ottt ittt it e ciieaeaannn Co. secreta Calvert

28a(26a) Male abdomen (excl. apps.) $8-61 mm., hind wing 55-65 mm., female
anal appendages very long, 12.5-13. mm., longer than abd. segs. 8 +

O O Co. 1ngens Rambur
29(25a) Frons with a black T-spot superiorly, abdomen chiefly dark brown or
WEER ¢o00o0000000000000a000000000050008000000066060a00600000 30

29a(25a) Frons with no black T-spot superiorly; face, thorax and abdomen
chiefly reddish; male inferior appendage reaching to mid-length of
superior appendages .................... Co. perrensi McLachlan
30(29) Size larger, abdomen (excl. apps.) male 50-57, female 54-64 mm.; face
bright green, the superior transverse curved groove on the anterior
surface of frons usually not black or dark brown; male inferior ap-

pendage reaching to about 3/5 of length of superior appendages
Co. viriditas Calvert
30a(29) Size smaller, abdomen (excl. apps.) male 44-46, female 47-48 mm.;
face bright blue (male) or green (female), the black T-spot of the
frons extending on to the anterior surface and filling the superior
transverse curved groove thereon, except in Mexican examples; male
inferior appendage reaching to .36-.4 of length of superior append-
EFED 0000000000000000000000000030500500003000 Co. adnexra Hagen

MEM. AMER. ENT. SOC., 15.
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31(la) Only a narrow transverse brown line at the junction of the dorsal and
anterior surfaces of the frons representing the head of the T-spot,
no stem; male superior appendages with an inferior-subbasal tuber-
cle and latero-ventral tergal processes of abd. segment 1 not denticu-
lated at apex; postero-dorsal pale spots present on abdominal seg-
ments 2-10; female anal appendages 1.38-1.64 mm. long.
Castoraeschna januaria (Hagen)
3la(la) Head of T-spot present, stem absent; male superior appendages with
no inferior subbasal tubercle or tooth and latero-ventral tergal
processes of abd. segment 1 not denticulated at apex; females un-
KNOWI oo 32
31b(1la) Head and stem of T-spot of frons both present, stem triangular, wider
anteriorly; male superior appendages with an inferior subbasal tu-
bercle or tooth .......... . ... 33
32(31a) Postero-dorsal pale spots well developed on abdominal segments 2-10;
male superior appendages rounded, not acute, at apex in either
dorsal or profile view; 4 rows of cells between the fork of Rs under
the stigma .............ccoiiiinnn.. Ca. longfieldae (Krimmins)
32a(3la) Postero-dorsal pale spots reduced to narrow transverse stripes on
abdominal segments 4-8, vestigial or absent on 9 and 10; male su-
perior appendages in dorsal view with the apex truncated from
within outward so that the distal lateral angle is acute, in profile
view apex acute; 3 or 2 rows of cells between the fork of Rs under
the stigma ......... ...l Ca. coronata (Ris)
33(31b) Pale antehumeral and lateral thoracic stripes relatively narrower, oc-
cupying smaller areas of their respective sclerites than in colorata
(cf. figs. 73, pl. VI and 84, pl. VII); postero-dorsal pale spots
well developed on abdominal segments 1-5 of both sexes; postero-
ventral tergal processes of abdominal segment 1 of male stouter
(.32-.73 as wide as long in profile view), apex not denticulated ; size
larger, abd. excl. apps. 53-57 mm. &, 50-58 2, hind wing 50-53
mm, &, 51-53 @, apps. @ 1.06-1.47 mm. ..... Ca. castor (Brauer)
33a(31b) Pale antehumeral and lateral thoracic stripes relatively wider, oc-
cupying larger areas of their respective sclerites than in castor (see
figs. cited above) ; postero-dorsal pale spots well developed on ab-
dominal segments 2-10 &, 3 or 4-9 @ ; postero-ventral tergal proc-
esses of abdominal segment 1 of male more slender (.14 as wide as
long in profile view), apex denticulated on its posterior margin,
both in profile (fig. 89, pl. VII) and in ventral view; size smaller,
abd. excl. apps. 42 mm. &, 48 ¢, hind wing 40 mm. &, 45 @, apps.
Q@ 12mm. ...l Ca. colorata (Martin)
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SoME DETAILS OF ABDOMINAL STRUCTURE

In the palaearctic Aeshna grandis, the holarctic, Ae. juncea, in cali-
fornica and the neotropical species here referred to the subgenera Hes-
peraeschna, Schisuraeschna, Marmaraeschna and Neureclipa, the ven-
tral margins of the tergum of abdominal 2 of the males, in ventral
view, are sinuous, forming between them a three- or two-lobed cavity,
the genital fossa. When 3-lobed the posterior boundaries of the lobes
are, approximately: for the fore lobe the level of the posterior hamules,
for the mid lobe the level of the hind end of the sheath of the penis, for
the hind lobe the hind end of the genital lobes; in some species, e.g.,
peralta the point of separation between fore and mid lobes is distinctly
angulate. The fore lobe is the widest, its anterior transverse diameter
is often much greater than its posterior transverse diameter, its op-
posite free margins are slightly sinuous or slightly concave and con-
verge caudad more markedly than those of the hind lobe. The mid
and hind lobes are much narrower, subequally wide with each other
and in some species, e.g., juncea, marchali, are not always distinguish-
able from each other, thus producing the bilobed condition.

It is useless to give measurements of these lobes since they vary
with the degree of extension of the.base of the abdomen at death; the
most constant for a given species is the anterior transverse diameter of
the fore lobe, e.g., 2.37 mm. grandis, 2.13-2.29 juncea, .49-1.23 con-
fusa, 1.64-2.13 Schizuraeschna spp., 1.47-1.8 Marmaraeschna spp.,
1.25-1.47 Neureclipa spp. These measurements can not be used as
specific differentials. The lateral boundaries of the hind lobe, alone of
the ventral margins of the tergum, are finely denticulated. In the fore
lobe lie the anterior lamina, hamular processes and hamular folds, an-
terior part of the sheath of the penis and under (dorsal to) the sheath
the distal end (3rd and 4th segments) of the penis, pl. xxv11, fig. 365,
when the latter is at rest. In the hind lobe the first segment, or vesicle,
of the penis may be seen, or the vesicle may be partly within, partly
behind the hind lobe.

In the intersegmental membrane following each of abdominal seg-
ments 1-9, on its lateral surface, is a polished triangular tubercle, be-
hind the posterior, transverse, denticulated carina, directed caudad and
reaching to the hind edge of the membrane. This tubercle is between
the levels of the postero-dorsal and postero-lateral pale spots, PD and

MEM. AMER. ENT. S0C., 15.
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PL. It is not visible in some examples of the same species. In some
species these tubercles are less developed in the female than in the male,
e.g., H. californica, haarupi; they may be absent from segments 1, 2,
3, 7,8, or 9 and seem not to have specific value.

On each side of the tergum of some or all of abdominal segments
3-9 is an oblique, longitudinal fold or carina, terminating posteriorly
at the polished tubercle and lying above the lateral pale spots and be-
low the dorsal pale spots. It is absent from, or less developed in, some
females.

There is a pair of shallow dorsal pits on segments 9 and 10 whose
exact position is not always easily defined, depending on the degree to
which these segments are telescoped; they are nearer to the anterior
than to the posterior margin; those on 9 are farther apart than those
on 10. They seem to be absent from some females.

On each half of the sternum of segment 11 are two longitudinal
carinae converging posteriorly; the lateral of these bears a tooth or
tubercle figured for the palaearctic Ae. mirta male by Dr. Erich
Schmidt 1933, Zool. Anz. 103 (9/10): p. 265, opposite the letters
st 11.  The tooth or tubercle may be acute, right-angled, obtuse or
rounded; it and the carina from which it projects may be dark- or
pale-colored; I have not found it in all males nor in some females. In
Schizuraeschna there is an additional tubercle laterad to that on the
carina.

Subgenus AESHNA Fabricius sensu stricto
References as for the genus antea pages 2-3.

Subgeneric diagnosis, based on the two following neotropical species the
type species, the palaearctic Ae. grandis Linn. and two other closely related
holarctic (juncea Linn.) and palaearctic (cyanea Miller) species. Abdominal
segment 1 with no ventral tubercle, supratriangular cross-veins present, point
of beginning of two rows of cells between M1 and M2 variable; males with a
mid-dorsal longitudinal carina on abdominal segment 10, superior appendages
in lateral edge view not bifid apically, hind wings with anal triangle 2- or 3-
celled.
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Aeshna (Aeshna) unicolor R. Martin
Tables 6, 9, 12, 14, P1. XXXIV, figs. 463-6, Pl. XLVI, fig. 603; Map 1.
1908. Aeschna unicolor Martin, Coll. Zool. Selys-Longch. fasc. xviii: 55, fig.
52 (apps. &) Bolivie, types 8 2 coll. Martin, now in Museum Nationale
d’Hist. Nat. Paris.1 *

No material of this species seen by the writer.

4. From Martin's description! translated. Face green, reddish below.
Upper surface of frons green with a wide chestnut-colored band in front of the
eyes from which projects a chestnut-colored T-spot with a thick stem and a
medium head. Occipital triangle extremely small, black.

Thorax dull green. Legs black, femora red.

Abdomen hardly swollen at the 2nd segment, hardly constricted at the 3rd,
slender, long, brown, apparently spotted with green on the dorsum and sides of
1 and 2 and two wide spots at the apex of 3-6. The 2nd segment has a black
point near the apex on each side of the green spot, 3-6, with the mid-dorsal
carina black, 7-10 clouded with black, 10 with a dorsal carina and two small
tubercles.

Superior appendages longer than the last two segments, brown, slender at
the base, thence widening gradually internally to become spatulate, with no
tooth or excrescence other than the usual dorsal carina, apex slightly pointed.
Inferior appendage brown, triangular, half as long as the superiors.

Wings pale brown, costa brown, stigma dark brown, slender, very small,
membranule entirely greyish brown, a little blacker at apex; discoidal triangle
on an average with 4 cells, 4-5 supratriangulars, anal triangle very elongate, 3-
celled, abnormally 4-celled; anal angle not prominent, straight; 3-4 rows of
cells in the fork of the subnodal which begins notably in front of the stigma;
19-22 antenodals, 11-13 postnodals on the front wings, 12-13 antenodals, 13
postnodals on the hind wings.

2. Colored like the male, but with the T-spot of the frons almost not in-
dicated, the chestnut color in front of the eyes triangular, remainder of the
upper surface of the frons greenish; abdominal segments 1-2 enlarged, no con-
striction on 3, diminishing progressively in size to the apex. Membranule en-
tirely brownish, hardly paler at base. Appendages brown, foliate, rounded at
apex, at least as long as the last two segments.

Abdomen & 58-60, ? 57; hind wing & 48, @ 50, its maximum width
4 8 2 11 mm.

A large species remarkable for its open reticulation, the extreme
width of the posttriangular cells, the shape of the abdomen and the
length of the female appendages.

* References to literature throughout this paper have been followed by small su-
perior figures, as here. Where corresponding superior figures occur below in the
text, they refer back to the reference of the same number.

MEM. AMER. ENT. SOC., 15.
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Type & and 2 in coll. R. Martin [now in Museum Nationale
d’Histoire Naturelle at Paris].

Dr. Erich Schmidt, at my request, examined Martin’s types of
unicolor at Paris, on June 24 and 25, 1951, and kindly sent me the
following notes in English. ‘*“ Ae. unicolor: in same box (with punct-
ata Martin) 3 specimens, 2 & 1 ¢; no. 1 & °A. unicolor Martin,
Bolivie "; no. 2 & ‘ Aeschna unicolor Martin, Bolivie’; no. 3 ¢ same
label as no. 2. No. 2 is in better condition than No. 1, the thorax of
the latter being pressed and partly destroyed, therefore I have added a
label, written by myself to No. 2: * Aeschna unicolor Martin & Lecto-
type Erich Schmidt, 22.vi.51." The T of frons is in the middle part
(of No. 1 and of No. 2, lectotype) somewhat indistinctly dark brown,
without distinct limitation to the sides. Lectotype & has supratri-

.0 3.5 .
angular cross veins — anal loop 3.3 vertical rows of cells. No. 1

e

. .44 .
3 supratriang. cross veins ol anal loop [sketches from both hind

wings show 2 vertical rows]. No. 3 ¢ was not studied. P. S. Ae.
unicolor & & no ventral tubercle on abd. seg. 1 but some hairs.” Dr.
Schmidt made the original drawings for our figures 463 and 464 from
the & lectotype of Martin.

Prof. Lucien Chopard, of the Paris Museum, kindly sent me the
photograph reproduced as our figure 603, plate XLvI; on the back of
the photograph is written * lectotype selectionné par Erich Schmidt
le 22.vi.1951 .

I am consequently greatly indebted to Dr. Schmidt and to Prof.
Chopard for their help with this species.

Aeshna (Aeshna) rufipes Ris
Tables 1, 3, 4, 6, 9, 12, 14; Pl. XXXIV, figs. 454-5; Map 1.
1918. Aeschna rufipes Ris, Arch. Naturgesch. 82 Jahrg. Abt. A (9): 167.2
Colombia, Sosomuco, holotype 2 in coll. Ris, now presumably in Mus.
Senckenberg, Frankfurt am Main.
1947. Aeschna rufipes Fraser, Acta Zool. Lilloana 4: 445.2

Material studied—Peru, La Merced in Chanchamayo, Dr. P. Martin, 1 ¢
no. 3986, det. Cowley, in coll. J. Cowley, Bridgewater, Somerset, England.

The following differences from Ris’ description® were noted on comparing
? no. 3986 with it: Frons somewhat crushed in; eye suture 2.45 mm.; hind
margin of the occipital triangle concave; third femur 9.16 mm., third tibia 9.65
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mm.; width of thorax 7.5 mm. No ventral tubercle on abd. seg. 1, but at its
site (of other species) a transverse band of about 23 black spinules. Mem-
branule not “ gross ”, its free margin 5.24 mm. long. Triangle of front wing
costal side 6.21 mm., proximal side 2.45 mm.; of hind wing costal side 5.00
mm., proximal side 2.78 mm.; these measurements confirm Ris’s statement ! pp.
1689 that rufipes is no Coryphaeschna, although both Williamson 1903, p. 5,
and Ris! p. 169 compared the proximal and distal (not proximal and costal)
sides of the triangle of the hind wings for proportions in Coryphaeschna and
Aeschna. Lateral plates of ovipositor reaching to .37 of the length of the in-
flexed tergum of abd. segment 9. Wings almost colorless, costa yellowish,
pterostigma cadmium yellow.

é unknown.

Subgenus Hesperaeschna

1913. Hesperaeschna Cockerell, Proc. U. S. Nat. Mus. 45: 581 (generotype
californica Calvert).
1952. Hesperaeschna Calvert, Ent. News 63: 254.

Diagnosis.—Abdominal segment 1 with a ventral tubercle bearing spinules
or hairs or both; supratriangular cross-veins present; pterothorax with two
oblique pale lateral stripes (broken into spots in biliosa) ; point of beginning of
two rows of cells between Mla and M2 variable; males (but rarely in females)
with a mid-dorsal longitudinal carina on abdominal segment 10, superior ap-
pendages in lateral edge view not bifid at apex, nor with an anteapical ventral
point, hind wings with anal triangle 3-celled.

Description of characters common to many species of this subgenus in ad-
dition to those given above under diagnosis and not repeated in the specific de-
scriptions. Face and labrum blue or pale green in the males of many species,
but chrome lemon in biliosa, chromium orange in decessus, the females more
variable. Fronto-clypeal suture with a pale brown, dark brown or black line,
absent in confusa female. Upper surface of frons with a median black T-spot,
whose details and bordering paler colors differ specifically. Vertex blackish,
its tip yellow or green, and with a wide but shallow anterior notch, or the pale
tip color extended at the expense of the black. Tibiae most often black or dark
brown.

Abdomen swollen at segment 2, constricted at 3, wider on 4-10, uniformly
so, or slightly widening from 4 to 10; ground color black or brown, with blue,
green or yellow tergal spots here designated as in the schematic diagram of
Prof. E. M. Walker, 1912, page 9, fig. 1, plus an additional pale spot on each
side behind MD and here designated as PMD, post median dorsal, an addition
with which Prof. Walker agrees for neotropical species. In specimens which
have preserved their maximum colors the pale spots are as follows: AD on
segments 1-10, MD on 1-10, PMD on 3-10, PD on 1-10, AL on 1-10, ML on

MEM. AMER. ENT. SOC., 15.
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1-10, PL on 1-10. Discreteness of these spots is to be understood unless ab-
sence or fusion is noted under each species. See our fig. 11, plate I, for some
of these spots on segment 6. Ventral inflexed surfaces of the terga pinkish,
obscure reddish or pale green (even in the same species, e.g., variegata), or
the reddish reduced to a longitudinal stripe each side of 4-7. Sterna of 3-9
black, but in some species sterna of 9 behind the parameres * and of 10 bright
blue (confusa, cornigera, psilus, manni), or pale green or yellow (variegata).

For a key to the species of Hesperaeschna see antea, pages 10-12.

Ae. (H.) californica Tables 1, 3, 4, 6, 9, 12, 14; PL. V; Map 2.

1875. Aeschna californica Hagen, Proc. Boston Soc. Nat. Hist. xviir: 33
(no description).t

1895. Aeschna californica Calvert, Proc. Calif. Acad. Sci. (2) 1v: 504, pl
XV, figs. 19, 20 (3 apps.), 23 (abd. seg. 1 tubercle).2

1901. Aeschna californica Needham & Hart, Bull. 1ll. St. Lab. Nat. Hist. 6
(1), pp. 41, 45 (nymphs).3

1903. Aeschna californica Needham, Proc. U. S. Nat. Mus. 26 (1331), pl.
XL, fig. 1, (venation ).

1908. Aeshna californica Walker, Canad. Ent. 45, pp. 378, 386, 450.5

1908. Aeschna californica Cockerell, Ent. News 14 (10), pp. 456-458.6

1909. Aeschna californica Martin, Coll. Zool. Selys-Longchamps Cat. Syst.
Descr. fasc. XVIIT, p. 47, fig. 43 (& apps.).7

1911. Aeschna californica Martin, Gen. Ins. fasc. 115, p. 11.8

1912. Aeshna californica Walker, N. Amer. Dragfls. Genus Aeshna, Toronto,
pp. 61, 66, 69, 71, 184, pl. 14, fig. 4 (genit. &) ; pl. 17, figs. 4, 4a (apps. &) ;
pl. 21, figs. 2, 2a (genit. ?); pl. 28, figs. 1, 2 (body 38 2).?

1913. Aeshna californica Cockerell, Proc. U. S. Nat. Mus. 45 (2000), p. 581
(as type of Hesperaeschna) .10

1915. Kennedy, Proc. U. S. Nat. Mus. 49 (2107), pp. 270, 343.12

1917. Kennedy, id., 52 (2192), pp. 594-600.12

1927. Seamann, Pomona Coll. Journ. Ent. & Zool. 19, p. 25.13

1929. Ingles, id., 21, p. 28.14

1929. Aeschna californica Needham & Heywood, Hdbk. Dragfls. N. Amer,,
pp. 135, 137, 140, fig. (apps. &).15

1938. Walker, Can. Ent. 70: 144, 145, 147, 149.16

1940. LaRivers, Pan-Pacif. Ent. 16 (3), p. 113.17

1941. LaRivers, Ent. News 52 (5), p. 128.18

* T follow A. Machotin in using this term after reading an English translation
of his paper Morphologichesloe Znachenie pridatkov IX abdominalnogo segmenta
samtsov Odonata (title of the German summary: Ueber die morphologische Bedeu-
tung der Anhinge des IX Hinterleibes der mannlichen Libellen Odonata), Zool.
Zhurnal XIII (4) pp. 639-663, 10 figs., 1934. I owe this translation to Miss B. Van
Rosen, of Philadelphia. Machotin homologizes each paramere with an outer gona-
pophysis, or genital valve of the ovipositor, our plate I, figs. 8 and 9 gv.
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1948. Whitehouse, Trans. Roy. Canad. Inst. 57, p. 21.18

1955. Needham & Westfall, Man. Drgfls. N. Amer. (Anisop.) p. 9, fig. 3
head, 10, 290, 294, 296-8, fig. C (labial palp, nymph), 299, fig. 180 (apps.
3).1e

Material studied.—\WasHINGTON : Seattle, vii-6-1892, 1 @, probably by
Prof. O. B. Johnson;* Olympia, June 4, 5, and 19, 1895, 2 8, 1 ¢, by Prof.
Trevor Kincaid; Sunnyside, July 14, 1912, 1 &, May 25, 1913, 3 &, 1 ¢, by
C. H. Kennedy. CALIFORNIA: Mt. Tamalpais, May 25, 1 &, by C. Jack, type
of Hagen ANSP No. 9251; Sylvania, 5/13/97, 1 &, ex coll. C. C. Adams; San
Bernardino, Feb.-March, 1892, 2 &, by P. C. Truman; no definite locality, 2 &,
6 2;1 & ex coll. Calif. Acad. Sci.; Uran: Salt Lake City, June, 1893, by
A. J. Snyder, 1 @ ; the last female cited in coll. Snyder, all other specimens in
coll. ANSP. Total 13 &, 10 Q.

Distribution—Gulf (now Strait) of Georgia, British Columbia,
east to Salt Lake City, Utah,* south to Tombstone, Arizona.?

Altitudinal Range—Sea-level to 1380 m. (4540 feet).? Altitudes
according to Gannett, H., 1906, A Dictionary of Altitudes in the
United States, 4th edition. Lower Sonoran to Transition (and Cana-
dian?) life zones of Merriam by map of Muesebeck & Krombein,
1952, Syst. Zool. 1 (1): 24-25.

3. Area bordering the stem of the T-spot of the frons pale yellow, which
is narrower than the base of the stem but wider than the anterior end thereof,
this bordering yellow followed laterad by pale green or blue which is confluent
with that of the anterior surface of the frons. Occiput yellow, its two lateral
dorsal margins edged with black, hind margin straight. Rear of eyes black.

Pronotum brown. Anterior lobe with an anterior transverse clay yellow
line; median lobe bilobed on both anterior and posterior margins but more
pronounced anteriorly; hind lobe bilobed on hind margin and with a row of
long (2.36-2.45 mm.) white hairs. Propleura clay yellow.

Pterothorax pale brown or luteous, with numerous pale hairs; pale ante-
humeral stripe absent or very small (2 mm. long), not reaching to the antealar
sinus; sides with two oblique bluish or yellowish stripes, margined with black
inferiorly; humeral and second lateral stripes each marked with a black line.

Abdominal pale spots: antero-dorsal, AD, on segments 3-6, 7, or 8, larger
on 3 than on following segments but much smaller on 7 or 8; medio-dorsal,
MD, on 3-7, represented by a dot on 8; postmedian dorsal, PMD, pale brown-
ish; antero-lateral, AL, on 3-6; medio-lateral, ML, behind the accessory trans-
verse suture on 3-8 and which may be confluent with some of the other spots;
postero-lateral, PL, on 3-8, confluent with the postero-dorsal, PD, on 3.

Auricles of abdominal segment 2 each with two teeth. Anterior lamina cleft
to base, or nearly so, at anterior margin of the genital fossa, reddish brown

* Cf. Ent. News 1917, 28, p. 338.

MEM. AMER. ENT. Soc., 15.
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(dragons blood, Smith’s Glossary, pl. IV, 34) to black, the cleft .28-.33 mm.
wide, pale luteous, hence contrasting strongly with the lamina on either side;
spines almost straight, black, extending caudad to beyond the level of the an-
terior end of the hamular process or even to the level of mid-length of the
hamular lobe. Hamular processes mostly a paler reddish brown than the an-
terior lamina, their anterior margins blackish, their parallel mesal margins .24-
.33 mm. long, acute anteriorly, posteriorly curving away from each other.
Hamular lobes slightly shorter than the processes, rounded posteriorly. Pos-
terior hamules with pale hairs not shown in fig. 61, pl. V.

Superior appendages as long as segments 9 + 10, curved somewhat inward
and widened more or less gradually on the inner side in the apical half, concave
below, above with a median longitudinal carina which is quite sharp and more
elevated in the apical fourth, but is not denticulated; margins entire, apex
truncated to form an angle of a little more than 90°; maximum width .86-.98
mm., at .55-.66 of appendage length. Viewed in profile, the basal fourth is di-
rected downward, a very slight inferior projection marks a change in direction
to the horizontal, while the apical fourth slopes slightly upward.

Inferior appendage a little less than half as long as the superiors, in ventral
view triangular, apex rounded, .27-42 as wide as base, very slightly notched.

Wings clear, costa yellowish to beyond the nodus, or to the stigma, other
veins mostly brown, stigma dark brown, surmounting 2%4-3 cells. Membranule
white, apical third cinereous.

?. Differs from the male as follows: Face in some (Washington) pale
luteous, distinct from the bluish on the side of the frons. Black stem of the
T-spot wider posteriorly in females from Sunnyside and Seattle, area bordering
the sides of the black stem pale blue or green in some.

Hairs on pterothorax dark in Seattle example; a small, narrow, isolated,
vellow antehumeral spot in some, not all, females from Washington; lateral
thoracic stripes bluish and inferiorly yellow, or yellow, or the mesepimeral
vellow and the metepimeral only blue (Seattle), a little wider than, or of the
same width as, in the male.

Abdominal segment 2 in some with a blue apical spot each side instead of
the apical half, spots on 3-8 yellow instead of blue or green; AL present on 3-7
or 8, confluent, or barely confluent with AD; PL confluent with PD on 4 and
on 8 in some; PMD on 3-7, decreasing in size caudad; posterior dorsal margin
of 10 with many spinules. Genital valves reaching to the apex of 9 or only to
5/6 of the length of 9. Anal appendages longer than 9 + 10, widening as far as
.5-.6 of their length to their maximum width of .82-1.06 mm., thence narrowing
to the obtuse apex, outer margin less convex than the inner.

Wings in the Olympia female with a yellow tinge in the anterior half be-
tween triangle and stigma. Stigma paler, even bright ochre yellow.

Dimensions.—Total length 4 57-61 mm., @ 57-60; abdomen (excl. apps.)
& 38-46, @ 38-45; sup. apps. & 4-5, @ 4.75-4.91; hind wing & 33-38, @ 37-
39; stigma of front wing, costal margin, & 2.86-3.27, ? 3.27-3.52. Front
wings with 11-15 antenodals, 8-11 postnodals, hind wings with 8-12 ante- and
8-12 post-nodals.
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A. californica is not known from the Neotropical Region. It is included
here as the type of the subgenus Hesperaeschna and for the sake of comparison
with the other thirteen known species of the subgenus, all of which are neo-
tropical. A. californica occurs at the same localities as Aeshna (Schizur-
aeschna) multicolor in Washington and California.1? 13

Aeshna (Hesperaeschna) haarupi
Tables 1, 3, 4, 6,9, 12, 14; Pl. XVIII; Map 1.

1908. Aeschna haarupi Ris, Deutsch. ent. Ztschr. 1908, p. 523, fig. 4 (apps.
&, T-spot, thoracic pattern).!

1909. Aeschna haarupt Martin, Coll. Zool. Selys-Longchamps Cat. Syst Descr.
fasc XX, p. 212, fig. 219 (apps.).2

1947. Aeshna haarupi Calvert, Notulae Naturae Acad. Nat. Sci. Phila. 194,
i, 2

1909. Aeshna haarupi Calvert, Ann. Carn. Mus. Pittsb. 6, p. 232 Probably
not this species.

Material studied.—ARGENTINA: Mendoza, May 11, 1908, 1 & with green
paper labels *“11/5/1908 Mendoza Jenseni Ris” and “ Aeschna Haarupi Ris,”
both probably in Foerster’s hand, Oct. 27, 1906, 1 ?, “{from Morton” with
label ““ Aeschna haarupi Ris ? 7 in Morton’s hand, Ch[acras] de Coria, De-
cember 12, 1907 (but an inner green paper label in a hand unknown to me
seems to read “I 12 1907 ), 1 ? topotypic; all the preceding in Mus. Zool.
Univ. Mich.; Tafi del Valle (province of Tucuman?), 10.xii.47, Golbach, 1 &,
coll. F. C. Fraser. Total 2 &, 2 Q.

A. C. Jensen-Haarup, collected at Pedregal and Chacras de Coria
the material described by Ris.! Jorgensen gives the altitude and loca-
tion of the former as 696 m., swamps 17 km. east of Mendoza, and of
the latter 936 m., “ 9 miles more southerly (from Mendoza) both at the
first range, Precordillera de Mendoza” (Proc. Acad. Nat. Sci. Phila.
1913, p. 274). Gannett states the altitude of Mendoza as 2376 feet —
724 m. (Monthly Bull. Internat. Bur. Amer. Repubs.,, U. S. Dept.
Inter. Wash., 1904, p. 56).

Distribution.—Not known outside the provinces of Tucuman and
Mendoza, Argentina.,

Altitudinal Range as above.

&. Area bordering the stem of the T-spot of the frons whitish, which is
wider than the stem and is followed by a grey blue spot sharply distinct from
the yellow on the side of the frons bordering the eye margin; sides of the stem
converging strongly cephalad. Frons less angularly produced forward than in
cornigera.

MEM. AMER. ENT. SOC., 15.
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Thoracic stripes pass from whitish yellow ventrally to greenish blue dor-
sally; antehumerals converging upward and reaching almost to the antealar
sinus, a small blue spot between its upper end and the sinus and one in the
sinus; mesepimeral with a shallower ventral and a deeper dorsal emargination
on its anterior margin; metepimeral with a circular emargination near the
middle of its anterior margin.

Abdominal ground color blackish, pale spots blue or green, antero-dorsal
AD very small on segment 2, present on 3-7, apparently interrupted mid-dor-
sally ; medio-dorsal MD on 2-8, postero-dorsal PD on 3-10, not confluent with
its fellow of the opposite side except on 10; post medio-dorsal PMD on 3-8,
but faded or absent in the Tafi d. Valle & ; antero-lateral AL on 3-8, medio-
lateral ML on 3-8, apparently not confluent with other spots (Mendoza), or
confluent with MD on 3-5 (T.d.V.); postero-lateral PL on 3-10, confluent with
PD on 3 and 8-10 (Men.) or not confluent (T.d.V.); ventral surfaces of 9
behind the parameres and of 10 bluish or even bright blue.

Auricles of abdominal segment 2 of the Mendoza male bluish, margins black
or dark brown, 3 teeth on the hind margin, the most lateral much shorter and
less acute than the other two; in the Tafi del Valle male the third most lateral
tooth is absent from both auricles, on the right auricle the other two teeth are
normal, while on the left auricle the second tooth is split into two subequal
slender teeth.

Spines of the anterior lamina reaching caudad as far as the level of the
apex of the meso-posterior angle of the hamular process * and almost to the
level of the hind end of the hamular lobe. The parallel mesal margins of the
hamular processes not acute but almost rectangular anteriorly, posteriorly curv-
ing away from each other. Hamular lobes shightly shorter than the processes,
truncated laterad and caudad posteriorly. The posterior hamules with pale
hairs.

The anterior hamules, including the hamular processes and hamular lobes,
and the posterior hamules are omitted from our figure 240, plate XVIII.

Superior appendages longer than abdominal segments 9 + 10, widened
gradually from base to .36 of their length, thence of nearly uniform width (.74
mm.) almost to apex which is truncated obliquely caudad and laterad, ending in

*To determine the distinctness of the spines of the anterior lamina, on Sept. 8,
1951, I passed a fine diverging bristle in a fine camel’s hair brush under the right
spine of the Mendoza male (original of our fig. 240, pl. XVIII), from the middle
line of the genital fossa so that I could see it on the lateral side of the spine. I did
not succeed in doing this in the Tafi del Valle male, as the spines here were appar-
ently pressed too closely on the adjoining parts to permit the bristle to go between
them. There is nothing in Ae. (H.) manni even approaching such a spine under
which a bristle could be thrust. The following day, I made a similar attempt with a
male of Ae. (H.) psilus from Costa Rica, but the rudimentary spines of the anterior
lamina are much too short and too closely applied to adjacent parts to pass the fine
bristle under them.
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an acute point at the outer (lateral) margin; margins entire, more than the mid-
dle third of the inner margin almost straight and almost parallel to the outer
margin; the superior almost median longitudinal carina beginning at .53 of the
appendage length, almost straight until near the truncation of the apex where
it curves laterad into the acute point; in profile view the apex bent ventrad,
acute, hardly hooked. Viewed in profile, each superior appendage is a little
concave superiorly in the basal half, whence the superior carina is markedly
convex and curves downward at the apex into the terminal point which projects
slightly below the mostly convex inferior margin; no inferior basal projection.

Inferior appendage reaching to .46-.43 of the length of the superiors, tri-
angular in dorsal or ventral view, its apex .17-.13 as wide as its base, rounded,
with two upturned almost straight denticles at tip.

Wings clear (Tafi d. Valle) or faintly yellow at base barely to the first
antenodal (Mendoza), costa yellow to stigma, other veins mostly brown, stigma
brown ochre (Mendoza) or pale brown (T. d. Valle) surmounting less than 2-
3 cells, membranule white, distal half dull black.

9. Differs from the male as follows: Anterior surface of the frons in the
Mendoza @ as described for the Tafi d. Valle & ; face pale yellow in the
Chacras de Coria @ which has the sides of the stem of the T-spot concave, the
stem bordered by wider yellow in both females. Epimeral stripes wider (Table
3). Black or dark brown areas on the abdomen narrower; antero-dorsal AD
and antero-lateral AL pale spots confluent on segments 3 and 4, medio-dorsal
MD on 8 a small dot (Mendoza) or & small transverse streak (Chacras d.
Coria), post medio-dorsal PMD somewhat obscured, reddish brown on 3-7,
confluent with postero-dorsal PD on 8 and 9, medio lateral ML confluent with
postero-lateral PL on 3-8 (Mendoza), not confluent (Chacras d. Coria). Anal
appendages shorter than abdom. segments 9 + 10, maximum width .57-.65 mm.,
at mid length, straight, margins symmetrical, apex acute and central (Mend.),
or inner margin more convex than outer (Ch. d. C.). Genital valves reaching
caudad to slightly beyond segment 9. Wings faintly yellow at base almost to
the second antenodal.

Dimensions—Abdomen (excluding appendages) & 36-38 mm., @ 35-41,
sup. apps. & 4.74-4.91, ¢ 2.86-3.11, hind wing & 38, 2 38-39, stigma of front
wing, costal margin & 2.45-2.62, ¢ 3.11-3.27 mm. Front wings with 13-15
antenodals, 9-11 postnodals, hind wings with 8-11 ante- and 11-12 post-nodals.

The much more extensive material of this species originally de-
scribed by Ris ! showed a wider range of yellow coloring on the wings
than in the present lot.

The females of haarupi and of cornigera planaltica are much alike
and are sympatric. They differ in that haarupi females have the pale
area on each side of the dark stem of the T-spot of the frons wider
than the stem and the anal appendages usually much shorter, 2.85-3.5

MEM. AMER. ENT. soc., 15.
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mn, while ¢. planaltica females have the pale area narrower than the
dark stem of the T-spot and the anal appendages usually much longer,
3.52-6.80 mm.

Aeshna (Hesperaeschna) williamsoniana
Tables 1, 3, 4, 6, 9, 12, 14; Pls. XXXVI1I, figs. 513, 514, XXXIX, XLVI,
figs. 604, 605; Map 2.

1905.  ceshna williamsoniana Calvert, Biol. Centr.-Amer. Neur.,, pp.180, 185,
tab. VIIIL, figs, 13, 14 (apps. 3), 19 (top of {rons &).1

1909.  Aeschna williamsoniana  Martin, Coll. Zool. Selys-Longchamps Cat.
Syst. Deser. fase. XV, p. 57, fig. 53 (apps. d), pp. 81, 84.2

Material studied.—Mexico: Cuernavaca, Morelos, July 8, C. C. Deam, 1 &
holotype. Panxama: Chiriqui Mts., Boquete, 5000 feet, March 28, 1923, F. M.
Gaige, 1 2, no. 304, * Aeshna williamsoniana Caly. det L. K. G[loyd] 1937 .
Both & and @ in Mus. Zool. Univ. Mich. Total 1 4,1 €.

Distribution.—Mexico,' 2 Panama.®

Altitudinal Range.—DBoth localities cited above are at 1525 meters
== 5000 feet elevation.

d. Face: anterior surface of frons and rhinarium dark brown, of nasus
blue; frons with no dark T-spot above but with a small indistinct green spot on
each side of the dorsal surface, carina separating the anterior from the dorsal
surface, viewed from above, shows a marked median anterior curve.®

Pterothorax blackish brown: a green antchumeral stripe nearly 2 mm. wide
at its upper end, narrowing and diverging anteriorly from its fellow of the op-
posite side, hardly reaching the anterior mesothoracic border but confluent
with the green of the antealar sinus; epimeral stripes and a small superior
nietepisternal spot between them green.

The following abdominal markings green: I'D confluent on segment 1, on 2
AD confluent, ML enveloping the auricle, D confluent with PL; MD on 3-8;
PD confluent with PL. on 3-8.

Auricles of 2, each with 2 teeth.t Spines of the anterior lamina reaching
candad almost to the level of the hind end of the hamular processes, which are
acute anteriorly; sides of the cleft of the lamina not diverging caudad but
parallel and almost attingent.  The sheath of the penis extends caudad to the
level of the genital lobe.

*The description of the frons given above is {rom my original description of
1905 ; Miss Eager’s drawing from tlie holotype (our fig. 515, pl. XXXIX), however,
shows a distinct T-spot.

+ So my original description of 1905; Miss Eager’s drawing from the holotype
(our fig. 521, pl. XXXIX) shows 3 teeth.
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Superior appendages shorter than abd. segs. 9 — 10, straight, in dorsal view
outer margin slightly sinuous, inner margin concave in proximal fifth, thence
strongly convex so as to widen the appendage to about 1.09 mm. at 2/3 length,
thence narrowing to an acute point on the outer margin, directed outward;
margins entire; a superior mid-longitudinal carina, subparallel to the inner
margin. In profile view upper margin concave, angulaterd at slightly more than
1/3 length where the outer margin appears to form the remaining 2/3 of the
upper margin; lower margin also angulated near the same level, so that the
upper and lower margins converge for the basal third and are subparallel for
the remaining 2/3, the extreme apex curved downward as an acute point.

Inferior appendage reaching harely heyond mid-length of the superiors, tri-
angular in dorsal view, apex .22 as wide as base, truncated, with two upturned
denticles; in profile view concave ahove, convex below, decreasing in thickness
from base to apex.

Wings somewhat smoky toward the apex and along the posterior margin,
venation generally blackish, costa with a brownish line, stigma pale brown,
membranule greyish hrown.

2. Differs from the male as iollows: Anterior surface of the nasus brown
ochre, pale color of the top of the frons showing only a weak contrast with the
dark stem of the T-spot, labrum pale reddish brown, paler than the nasus; the
green antehumeral stripe 1.31 mm. wide at its upper end, not confluent with the
green of the antealar sinus; first tibia slightly reddish superiorly; ML on abd.
seg. 2 not reaching ventrad apparently as far as the site of the auricle of the
male; pale green AL spots on segs. 3-7,-a small ML spot on 3-8.

Dorsal surface of abd. seg. 10 with no dorsal tooth, ventral suriace armed
with about 50 black spinules up to .19 mm. long, arranged in 4-3 transverse
rows, those of the hindmost row longest, spinulated area 1.64 mm. wide, sub-
equal in width to the combined width of the genital valves. Gonapophyses
reaching to, but not beyond the produced part of seg. 10, their ventral margins
not serrate, hind margin of basal plate almost straight, transverse; ovipositor
reddish brown, pale straw color at apex visible beyond the genital valves;
genital valves indian red at base, becoming blackish at apex, their palps lost;
lateral genital plates 1.8 mm. long, reaching to mid-length of the tergum of 9,
brown ochre, paler at mid-length, black in apical fourth, Pterostigma brown
ochre, membranule pale brown.

Dimensions.—Total length ¢ 537 mm. Abdomen (excl. apps.) & 30, ¢
46.5, sup. apps. 4 5, 2 1.13; * hind wing & 32, 2 54, stigma, front wing, costal
margin 4 4, 2 4.17. Front wings with 16 and 17 antenodals 2, 19 and 20 2,
11 postnodals ¢, 12 and 14 2, hind wings with 12 antenodals ¢, 13 and 14 ¢,
12 and 13 postnodals ¢, 15 and 16 2.

* From Miss Eager’s drawings, our figs. 524, 525, pl. XXXIX.
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Aeshna (Hesperaeschna) confusa
Tables 1, 3, 4, 6, 10, 12, 14; PL. VIII; Map 3.

1842. Aeschua coufusa Rambur, Hist. Nat. Ins. Nevr. p. 205.

1861. Hagen, Syn. Aeschua confusa Neur. N. Amer. p. 314.2

1875. Aeschna confusa Hagen, Proc. Boston Soc. Nat. Hist. 18: p. 39.3 (in
part, excluding the Curico, Chile specimens which are Ae. Neureclipa elsia,
see postea).

1896. Aeschna confusa Martin, Boll. Mus. Zool. Anat. Comp. Torino 11
(239), p. 3.4

1904. Aeschna confusa Ris, Hamburg. Magal. Samm. Bd. II, Odon. p. 25.5

1908. Aeschna confusa Ris, Deutsch. Ent. Zeit. pp. 523, 525, figs. 5a, b (color
pattern head & thor., apps. & ).6

1908. Aeschua confusa Martin, Coll. Zool. Selys-Longch. Cat. Syst. Descr,
fasc. XVIII, p. 52, fig. 49 (apps. &), p- 84; 1909. fasc. XX, p. 2137

1913. Aeschna confusa Ris, Mem. Soc. Ent. Belg. 22, p. 85.8

1916. Aeshna confust Navas, Broteria, Zool. 14 (1), p. 17.9

1920. Aeshna confusa Navas, Rev. Mus. Paul. 12, p. 4.10

1927. Aeshna confusa Navas, Estudios, Buenos Aires p. 23. 11

1928. Aeschna confusa Gazulla & Ruiz, Rev. Chil. Hist. Nat. 32, p. 290.12

1929.  Aeshua confusa Navas, Rev. Soc. Ent. Argent. 10, p. 220.13

1931. Aeschuna confusa Scott, Ent. Mo. Mag. 67, p. 279.1%

1933. Aeshna confusa Navas, Rev. Acad. Cien. Madrid 29, p. 54.1%

1947. Aeschna confusa Fraser, Acta Zool. Lilloana 4: 448.16

Material studied—BraziL: Nova Teutonia, Santa Catharina, 27° S., 52-33°
W., 1 Dec., 1936, Fritz Plaumann, 4 &, 3 2, coll. Kennedy, 3 4, 1 2, coll.
Cowley; Rio Grande do Sul, H. Smith, 2 4,1 @, MCZ. Urucuay: Aigua, 26
Dec., 1935, H. Schneider, 14, coll. Cowley; Montevideo, Ac 21,699 and 21,999
Ulnited] S[tates] F[ish] C[ommission], USNM 2 &, 2 @, Montevideo Har-
bour 1923, R. H. Nicholson, 1 &4 labeled “ Aeshna confusa Ramb. det. D. E.
Kimmins " ““ Brit. Mus. commut, 12-7-38,” coll. E. Schmidt; no definite locality
1 2, USNM. ArGenTINA: Tigre, Bs. Aires, Jan. 1936, K. J. Hayward, 1 &,
1 @, coll. Cowley; Buenos Aires, 15.x11.1946, 1 @ (head lost, apps. broken),
coll. Fraser., CuirLe: Talca 3 8, 1 @, Concepcion 1 &, 1 @, Penco 10 &, all
1’05, Carlos Reed, ANSP; Purén, Prov. Malleco, 6 Jan. 1942, 1 @, Miguel
Cerda, Angol, 16 Feb. 1941, 1 &, 4 Jan. 1941, 1 &, and Nueva Imperial, 6
Jan. 1942/ 1 @ by D. S. Bullock, coll. Needham; no definite locality * Staud-
inger Vd.” 1 &, 1771, *“ Ae. confusa det Cowley,” coll. Cowley; total 31 &,
13 2.

Distribution.—Theophilo Ottoni * in Minas Geraes, Brazil 37?15
to Montevideo,” ®* Uruguay, and Buenos Aires **® and Sierra de
Cordoba ™ in Argentina,” ™ Talca to Nueva Imperial in Chile.

Descriptions of eastern Brazil are given by Bigarella (1946 Arq.
Biol. e Tecnol. 1:75-111), Dansereau (1950 Sci. Monthly 71-2-: 71-
84), Holt (1928 Bull. Amer. Mus. Nat. Hist. Ixvii: 251-326), Maack
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1948 Arq. Biol. e Tecnol. 3: 99-200), Moulton (1945 Journ. Geogr.,
Menasha, Wis. 44 (9) : 367-370), Schmidt & Inger (1951 Fieldiana,
Chicago, Zool. 31 (42): 439-465), Plaumann (1940 Revist Entom.
11 (3):908-920), Smith, L. B. (1945 Plants and Plant Science in
Latin America, Chronica Botanica Co., Waltham, Mass.), Veloso
(1948 Mem. Inst. Oswaldo Cruz 46 (1): 89-124) and Waibel (1948
Geogr. Review, N. York xxxviii (4): 529-554). The only author of
those here quoted who groups organisms into biogeographical regions
is Holt who, in the Serra do Itatiaya, State of Rio de Janeiro, recog-
nizes a foothill region 1400-2000 feet, 426-610 meters, a forest region
2000-6000 ft., 610-1829 m., and a campo region above 6000 ft., 1829
m. ; a tropical zone embracing all the foothill region and up to 3000 ft.,
914 m., a subtropical zone of tall trees, including most of the forest
region, a temperate zone of ridges, broad slopes and rocky peaks above
6000 ft., 1829 m., and is exactly coextensive with the campo region;
it is chiefly treeless grass land but there are many copses of dwarf
forest and some wide bands of woods which are really continuous ex-
tensions upward of the Forest Region; it is ““a region of heavy rainfall,
considerable fog and low temperature.” Pinto (1951), in dealing with
the same area employs three zones which conform to those of Holt.

The avifauna of Brazil has been treated in recent years by Griscom
& Greenway (1941 Bull. Mus. Comp. Zool. 88 (3) : 83-344), Gylden-
stolpe (1945 K. Svenska Vetenskapsakad. Handl. 22 (3): 1-338)
and Pinto (1951 Papeis Avulsos Dept. Zool. S. Paulo 10 (9): 153-
208).

The fresh-water fishes of Brazil are discussed by Fowler (1954
Arq. Zool. S. Paulo 9: 1-400), who quotes Eigenmann, 1903, that the
Characin fishes “ have inhabited South America since the early Ter-
tiary at a time when the tropical part of the continent probably con-
sisted of two islands, one occupying the Guianas and the other the
plateau of Eastern Brazil.”

I have not seen Ribeiro’s Esboco Geral der Fauna Brazielera, Rio
de Janeiro, Minist. Agricult., 8vo., 1922: 1-45, many plates and figs.,
nor Serebrenick’s Notas sobre o clima do Brasil, Ministerio da Agricul-
tura, Servicio de Documentacao, Rio de Janeiro, 1943.

Altitudinal Range.—Sea-level to 100 m. (328 ft.) in Chile, to 500
m. (1640 ft.) in Brazil.

Seasonal Range—November to February.

4. Face pale blue, upper part of anterior surface of frons somewhat reddish
brown, pale area bordering the black stem of the T-spot yellow, narrower
throughout than the stem, this bordering yellow followed laterad by obscure
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bluish or purplish which extends laterad beyond the level of the tip of the top
of the T; in some males the base of each hair in the bluish or purplish is sur-
rounded by a pale circular spot, thus giving a speckled appearance. The pale
bluish of the labrum shading into cream or pale brown inferiorly; a fine trans-
verse basal, black line in some. Oecciput yellow, narrowly margined with black,
at least laterally, its hind margin straight. Rear of eyes blackish brown.

Pterothorax near brown pink of Smith’s Glossary, pl. IV, fig. 21, with nu-
merous pale hairs and greenish yellow stripes as follows: antehumeral 2.94-
3.11 mm. long, nearly as long as the mesepisternum, widening anteriorly from
.16-.24 mm. at the upper end to .41-.5 mm. at the lower end, barely divergent
from its fellow of the opposite side; mes- and met-epimeral stripes reaching
upward to the upper margin of their sclerites, nearly straight.

Abdomen pale reddish brown, marked with blue as follows: a transverse
antemedian band MD immediately behind the transverse accessory carina on
segments 3-7 or 8, divided by the mid-dorsal carina into two triangular spots,
one on each side, postero-dorsal spots PD on 3-10 separated by the black mid-
dorsal carina, more widely so on 8 and 9, no antero-dorsal spots AD on 3-10;
(PMD reddish brown on 3-9, not confluent with other pale spots; antero-lateral
spot AL on 2-8, largest on 3, decreasing caudad; a medio-lateral spot ML im-
mediately behind the transverse accessory carina on 2-8; a postero-lateral spot
PL on 3-9, confluent with PD on 3-9 or only on 6-9; a ventral stripe on each
side of 4-7, nearly as long as the segments, a pair of ventral basal spots on 8,
inturned ventral edges of terga of 9 yellow, sterna of 9 behind the parameres
and of 10 blue, often faded.

Auricles of 2 each with 2 teeth. Cleft of the anterior lamina diverging
from the anterior end of the genital fossa caudad to a width of .38-.5 mm., area
between the cleft pale yellowish between blackish margins or blackish, even in
the same locality (Nova Teutonia) ; spines of the lamina curved slightly mesad,
reaching caudad to a variable distance with respect to the level of the hind end
of the hamular fold, i.e., not as far as, almost as far as, or to behind, that level;
since these variations are all found in individuals from Nova Teutonia they may
be due to operations on them attempting preservation of color. Anterior end
of the hamular process acute. Posterior hamules at junction of fore and mid
lobes of the genital fossa curved forward; acute anterior end of the sheath of
the penis slightly in front of that level; rounded hind end of the sheath variable
in respect to the lobes of the fossa in Nova Teutonia males, perhaps for the
same cause as suggested above.

Superior appendages subequal in length of abd. segs. 9+ 10, similar to
those of Ae. (H.) californica but the inner margin of the distal half more
concave, the superior carina submedian, the inferior projection in profile view
rounded both anteriorty and posteriorly (Montevideo); in a Penco male the
appendages are narrower at the level of the apex of the inferior appendage,
there is no concavity on the inner margin and the distal end of the superior
carina shows a steeper descent in profile view. Inferior appendage half as
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long as the superiors, more slender than in californica, apex .17-.21 as wide
as base.

Wings hyaline, first three longitudinal veins yellowish, remainder of vena-
tion darker brown. Pterostigma surmounting more than two cells, indian red
above, ends, or only the distal end, pale, approaching gamboge below. Nem-
branule cinereous, only the extreme base paler.

2. Differs from the male as follows (based on on Chilean females) :
Face tending to rosaceous (teneral) or pale clay yellow, no brown or dark
line on the fronto-nasal suture, T-spot pale brown to pale vandyke brown, in
some females the stem a little wider at mid-length. Labrum obscurely colored.
Hind edge of occiput slightly concave or straight. Rear of eyes paler brown
in some. Tibiae pale brown or yellowish superiorly.

Abdominal colors faded, pale yellowish or pale brown, black lines on most
of the carinae; pale spots on 3-10, including PMD, indistinct, barely evident as
paler brown, a short transverse blackish line on each side of 3-7 or 8, between
the accessory and apical transverse carinae, followed by a black dot in some
females, no blue on the sterna.

Ovipositor reddish brown, visible for entire length of genital valves; genital
valves luteous, reaching to the level of the hind margin of the tergum of 9,
their palps reddish brown, reaching to about one-half of the mid-length of 10,
with an apical pencil of dull yellowish hairs; basal genital plate with posterior
margin straight; lateral genital plates straight, vellowish, visible for nearly en-
tire length and reaching to nearly mid-length of lateral margin of tergum of 9.
Width of ventral spinulated area of 10 nearly equal to the total width of the
genital valves. Anal appendages subequal to segments 9 + 10, straight, outer
margin barely convex to barely concave, inner margin convex throughout,
apex rounded, a low, superior, submedian, longitudinal carina.

A brownish yellow cloud on the wings of the Tigre female from a little be-
yvond the nodus to the level of the distal end of the stigma, but not extending
behind M4spl, and a slight yellowish tinge at the extreme base of the hind
wings.

Dimensions.—Abdomen (excl. apps.) & 33.5-37, 2 34.5-37; sup. apps. &
3.76-4.34, @ 3.76-4.66; hind wing length 8 34.5-38, @ 35-40, maximum width
& 11-13, ? 13.5-14; stigma, front wing, costal edge & 2.54-3.19, @ 3.27-3.68
mm. Front wings 12-15 antenodals, 8-11 postnodals, hind wings 8-10 ante-
nodals, 9-12 postnodals.

Ecology.—Confusa has been recorded twice as appearing on ships
off the mouth of the Rio de la Plata. Ris,® page 29, observed it
around New Year's of 1890-91 in many hundreds on board the steam-
ship Darmstadt, many miles from (almost out of sight of) land; a
tolerably violent thunderstorm had carried them out; they were not vet
fully colored; equally abundant with them was Ae. (Neureclipa)
bonariensis.  Scott '® states that three males two females of confusa
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came on board H. M. Ship Eagle, on February 23, 1931, when about
60 miles from land off the Rio Plata.

Discussion.—Rambur’s type and apparently only specimen was a
female; the female from Rio Grande do Sul in the MCZ agrees well
with his description and his comparison.

More abundant material, 28 &, 12 ¢, of confusae than was enu-
merated in our Table 14, was tabulated for the number of vertical
rows of cells in the anal loop of the hind wings and for the number of
rows of cells between the fork of Rs at the level of the distal end of
the stigma in both front and hind wings, with these results: 3 vertical
rows in the anal loop 97%5 per cent, 2 vertical rows 214 per cent; 3
rows between the fork 85% front wings, 90% hind, only 2 rows 1215 %
front, 674 % hind, 4 rows 214 % front, 334 % hind; these variations are
not characteristic of the localities where they occur. Ae. confusa with 4
rows between the fork approaches wvariegata and punctata in this re-
spect, but differs from them in the long pale antehumeral stripe versus
the short stripe of those two species. The anal triangle of the hind
wing of confusa male is normally 3-celled, but in the right hind wing
of one male from Nova Teutonia is 4-celled, due to the vein, which
normally divides the two basal cells from each other, having become
attached at its mid-length to the mesal side of the triangle, thus form-
ing two triangular cells in place of the usual, mesal, quadrangular cell;
the other basal, lateral, cell has thereby become pentagonal.

Ae. (H.) cornigera Tables 1, 3, 4, 6, 10, 12, 14; Pls. IX, X; Map 2.

1865. Aeschna cornigera Brauer, Verh. zool.-bot. Ges. Wien 15: 906.1
1866. Aeschna cornigera Brauer, Reise der Novara Neur.; 70, t.1, fig. 16

(apps. 3).2
Two subspecies of cornigera may be recognized as follows:

Pale lateral thoracic (mes- and met-epimeral) stripes not constricted on their

anterior Marging . .o.e e e ettt in e e enneeneennnn cornigera cornigera
Pale lateral thoracic (mes- and met-epimeral) stripes constricted on their an-
terior margins by a deep sinus or indentation ........ cornigera planaltica

Correlations have been sought between the (a) non-constricted,
(b) shallowly constricted and (¢) constricted mes- and met-epimeral
green stripes on the one hand by tabulating 11 males of (a), 10 males
of (b) and 16 males of (c¢) for the presence of the following features
on the other hand:
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(d) a distinct shining conical tubercle on each adanal plate (half ster-
num of abdominal segment 11) (see page 18 antea) ;

(e) length of the elevated, anteapical, superior carina of the superior
abdominal appendages, as seen in profile view, measured to the ap-
pendage tip;

(f) maximum height of the same carina, profile view;

(g) apex of the superior appendages, in profile view, as to whether it
1s not hooked or barely hooked;

(h) stoutness of the mid-dorsal spine on abdominal segment 10, in
profile view, as measured by the antero-posterior diameter of its base;
(1) narrow line on the fronto-clypeal (fronto-nasal) suture as black,
dark brown or brown;

(j) width of the stem of the black T-spot on the superior surface of
the frons at its base (posterior end) ;

(k) maximum width of the frons, usually measured from above in dor-
sal view;

(1) width of pale area of membranule of hind wing, measured at right
angles to vein A;

(m) length of hind wing;

(n) length of abdomen, excluding appendages.

For m and n 8 additional males of a, 2 additional males of b and 2 ad-
ditional males of ¢ are included.

Errors which attend the making of exactly comparable measure-
nients for each individual studied exist in the difficulty of placing them
in exactly the same position in the cases of e, f and g, in the selection
of the exact base in h and in deciding on the boundary between the
pale and dark areas in 1.

Bearing in mind these undoubted sources of error, it may be stated
that the ranges of variation in millimeters and decimals of millimeters
which have been obtained are sufficiently close for a, b and ¢ as not to
indicate any correlation between any of these three with any of the
features e, f, h, j, k and I. The highest percentages of color on the
fronto-clypeal suture i are a brown 80, b brown 70, ¢ dark brown 44,
The nearest approaches to correlated characters are for a, apex of the
superior appendages not hooked 86%, hind wing 38-43 mm. (41 most
frequent), abdomen 38.5-45 (42 most frequent) ; for b, apex not hooked
80% . hind wing 38-42 mm (39, 40 and 41 equally frequent), abdomen
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40-45 mm. (41 most frequent) for ¢, apex barely hooked at extreme
tip 75%, hind wing 37-40 mm. (40 most frequent), abdomen 38-41
(40 most frequent).

The individuals with non-constricted epimeral green stripes (a)
and those with these stripes shallowly constricted (b) appear to be
more nearly alike than (b) is to (c) with these stripes deeply con-
stricted; moreover b individuals are from localities where a rather
than ¢ individuals occur. I therefore tend to recognize only two sub-
species, a and ¢ respectively.

On comparing 6 4,1 ¢ (2 & Colombia, 4 ¢, 1 ¢ Ecuador of
coruigera cornigera with 4 4,2 @ (1 & Ecuador, 3 &, 2 ¢ Brazil)
of cornigera planaltica, in all of which the epimeral stripes and the
markings of the second abdominal segment are distinct, and with fig.
131, pl. X of ¢. planaltica from Nova Teutonia, Brazil, T find no differ-
erences in the markings of the second abdominal segment to distin-
guish these two subspecies. In both lots the following variations in
those markings exist: the length of the anterior arm of AL as shown
in the height on the segment to which it extends, the height of the
point of separation of the anterior and posterior arms of AL, the
breaking (as shown in pl. XXXI, fig. 416 for psilus) or not breaking
of the posterior arm of AL into two pieces, one dorsal to the other; the
separation or confluence of PD and PL; the extent cephalad from the
hind margin of segment 2 toward the transverse median carina to
which PL reaches; the presence or absence of AV and MV. The
markings of the second abdominal segment of psilus and haarupi are
very similar to those of coruigera; they are figured on pl. XXXI (fig.
416 and pl. XVIII, fig. 237 respectively. The number of individuals
accessible to me with colors of segment 2 well preserved is too small to
enable me to determine whether the differences these figures show
from each other.and from cornigera have any specific significance.

The earlier remarks of Dr. Ris (1918) and of myself (1905) con-
cerning variations within cornigera can not be applied without modifi-
cation to the present conclusions on this species, since my interpreta-
tions of coruigera included what T now recognize as distinct species,
e.g., maunt and psilus, psilus being also included in cornigera by Dr.
Ris, all of which has been set forth in my paper of 1947.%¢ See postea
page 44
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Ae. (H.) cornigera cornigera Tables 1, 3, 4, 5, 6, 10, 12, 14; pl. IX; Map 2.

1952.  Aeshna (Hesperaeschna) c. cornigera Calvert, Ent. News Ixiii: 255.3

1867. Aeschna cornigera Hagen, Verh. zool.-bot. Gesl. Wien xvii: 49 (in part,
Colombia, Venezuela).*

1875. Aeschna cornigera Hagen, Proc. Boston Soc. Nat. Hist. xviii: 39 (in
part, Col., Ven.).5

1899. Aeschna cornigera Calvert, Proc. Calif. Acad. Sci. (3) Zool. 1 (12):
408 (Brauer’s type at Vienna).¢

1907. Aeshna cornigera Calvert, Biol. Centr.-Amer. Neur.: 400 (in part,
Mex., Col.).7

1908. Aeschna cornigera Martin, Colls. Zool. Selys-Longchamps, Cat. Syst.
Descr. fasc. xviii: 468 (in part only, not fig. 42; cf. Williamsons, Occas.
Papers Mus. Zool. Univ. Mich. 216: 34; see postea).?

1918. Aeschna cornigera Ris, Arch. Naturgesch. 82 (A) 9: 157 (in part, excl.
countries south of Colombia).10

1919. Aeshna cornigera Calvert, Ent. News xxx: 37. (Guatemala).11

1922. Aeshna cornigera Campos, Revista Col. Nac. Vicente Rocafuerte 1922
8-9: 33 (Ecuador).'?

1923. Aeschna cornigera Navas, Bol. Soc. Colomb. Cien. Nat. xii: 73
(Colomb. ) .13

1938 (1939?). Aeschna cornigera Maria, Rev. Chilena Hist. Nat. 42: 206.1

1953. Aeshna cornigera cornigera Ricenis, Anales Univ. Centr. Venez. 35:
S780

Material studied —GUATEMALA : 10 Purulha, July 10, forest, 1 & ; Volcan
Santa Maria (Quezaltenango), 5500 ft. Nov. 1, 1 & ; Chejel, Baja Vera Paz,
3100 ft., June 26, 1 & ; Antigua, 5500 ft., Nov. 24, 1 &8, 1 9 ; W. Schaus & J.
T. Barnes, ANSP. Costa Rica: Sanatorio above Tierra Blanca, Irazu, 7500
ft.,, 1921, A. G. ). Gillott, gift of C. H. Lankester, 2 2, ANSP. Paxawma: El
Volcan Chiriqui, 17.11-4.111, 1936, 7 &, W. J. Gertsch, F. E. Lutz, AMNH.
CoroMBiA : Santa Marta Mcuntains in Magdalena, San Lorenzo Mt., Hacienda
Cincinnati and trails thereto, 4500-6000 ft., July 16-29, 1920, Rehn & Hebard,
3 4,1 2, Vista Nieve, Dec. 22, 1922, H. L. Viereck, 1 2, Hacienda Cincin-
nati, 4000-5000 ft., M. A. Carriker, Jr., 1 2, ANSP; Hacienda Cincinnati,
4500 ft., clearing about a house, July 31, 1920, F. M. Gaige, 2 2, Santa Marta
Mts., Dec. 27-31, 1916, J. H. and E. B. Williamson, 3 &, 4 2, Rio Negro,
Boyaca, April 10, 1917, 2 @, UM; no definite locality, Felipe Ovalle, 3 &,
AMNH. VENEZUELA: Merida, not dated, Higgins, 4 &, 2 @, UM; no other
locality, 2 @, MCZ.45 Ecuapor: Rio Topo, Rio Napo, 12.111.’36, 1 &, Rio
Bombaini-yacu, 900 m., on watershed between Rio Napo and Rio Pastaza, 22.
ITI. 41, 1 & ; Chin-chin, Rio Pastaza watershed, 1400 m., May, 1936, 1 ¢ ; Rio
Pastaza at Bafios, ca. 1750 m., 17.X.38, F. M. Brown, 1 2, Rio Verde, 1400 m.,
27.8.38, F. M. Brown, 3 & ; La Palmera, 1300 m., 12.X11.38 R, 3 & ; Bafios,
Jan,, ’39, F. M. Brown, 1 8 AMNH, Feb. 20.’36, 1 &, 1800 m., July 18, ’38, 1
&, Sept. 38, 1 2 ; Abitagua, 1000, 1100, 1200 m., 14 & 15.1V.’40, 2-8.V1.39 &
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41, 13.IX.°39, 10 & 13.X.°39, 5 & 6.X1.)36 & '39, 11 &, 2 ?; trail between Rios
Fox and Guillermina, 1100 m., 6.111.’41, 2 & ; Hacienda Guillermina, Rio Pas-
taza, 1200 m., 7.X11.’39, 1 ¢ ; Rio Blanco, 1700 m., 5.X.’39, 1 @ ; La Esperanza
Rio Blanco, 2000 m., VIII.’36, 1 ?; on Rio Pastaza, Yungilla to Abitagua,
Nov. 1,39, 1 2, Rio Pastaza watershed, Apr. 4 and May?, '36, 3 8 ; Agoyan,
same watershed, May 22, ’36, 1 2 ; Balzapamba, 700 m., 7, 9, 20 May, ’38, 3 3 ;
all preceding data from Ecuador, except three, by William Clarke MacIntyre
in coll. Kennedy, 1 8 AMNH; Pallatanga, F. Campos R., 1 &, 1 ?; Huigra
or Duran, Feb. 12, 13, 1911, Samuel N. Rhoads, 1 8,1 @ ; Naranjapata, 650 m.,
F. Campos R. 1 3, 1 9; preceding three localities ANSP; Morro Morro,
Province El Oro, 1500 m., 22.V1.’41, 1 &, and Malacatus, 15 mifles] S. and 3
mi E. of Loja, Province Loja, 1500 m., 14.VIII.41, 1 &, by David B. Laddy in
coll. Kennedy. PEru: vicinity of Rio Balsas, Marafion, Dept. Cajamarca,
Andes, 1179 m., June 25, 1936, 1 2, Hermosa, 1600 m., 1-5 May, 1 &, Felix
Woytkowski; La Merced, P. C. Biol. Serv. Rivas coll, 1 2 Coll. Kennedy;
Oxapampa, * Staudinger Vd.,” 2 &, “det. Cowley,” coll. Cowley; Huacapis-
tana, June 2, 1920, J. H. Williamson, 1 48, UM ; Vilcanota, “ cornigera Brau.
via Staudinger 1928, det. Kruger”, 1 &, coll. E. Schmidt. Borivia: Songo,
“ Staudinger Vd. det. Cowley ” 1 &, coll. Cowley. Total 66 3, 32 2.

Remarks on the preceding data.—The envelope containing one
male is marked ** Huigra or Duran ”'; as the altitude of Duran is but 5
meters, according to Prof. Campos ** p. 9, while that of Huigra is more
than 500 meters (Nat. Geog. Soc. map of S. America, 1942), in view
of the distribution of this subspecies elsewhere in Ecuador it is probable
that Huigra is the true locality for this male. Songo, Bolivia is not in
the indexes of eight maps or atlases which I have been able to consult;
the only information concerning it which I possess is “ Rio Songo,
Bolivia, 750 m., Marz, 1913.”" Fassl, Deut. Ent. Ztschr. Iris 29: 187,
189.

Distribution.—From 16° North Latitude in Guatemala to 17° or
18° South Latitude in Bolivia, in South America not east of 65° West
Longitude. This area approximates the tropical and subtropical zones
of Griscom 1932 * in Guatemala, the Cordilleran zone of Carriker
1910 § in Costa Rica, the subtropical zone of Griscom 1935 i in Pan-
ama, the Paramo Zone of the Santa Marta region of Colombia of de
Schauensee 1948 §, equivalent in part to the subtropical zone of Chap-

#* Griscom, L., 1932, Bull. Amer. Mus. Nat. Hist. LXIV: 29,

+ Carriker, M. A., Jr., 1910, Ann. Carnegie Mus. VI: 318-326.
+ Griscom, L., 1935, Bull. Mus. Comp. Zool. 78 (3) : 272-289.

§ de Schauensee, R. M., 1948, Caldasia, Bogota, 5 (22) : 263-265.
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man 1917 * in Colombia, the tropical and subtropical faunal zones of
Chapman 1926 as reprinted by Brown 1941 T in Ecuador—all these
here listed based on birds; it falls within the North West, Central
West, North Central, Central, South Central and North East prov-
inces in Ecuador, Peru and Bolivia of Eigenmann & Allen 1942,%
based on fresh-water fishes. For Ecuador the tropical and subtropical
zones of Chapman 1926 correspond to the Equatorial Hot, Tropical
Hot and part of the Interandine Subtropical Natural Regions of
Acosta Solis 1944.§ For Peru I have not found a corresponding
series of regions based on birds; T have therefore used the paper of
Pulgar Vidal 1941  which comments on the fauna and flora. Corni-
gera cornigera occurs in the Yunga Fluvial, 1000-2500 m. of Pulgar
Vidal. Chavez Chaparro 1950 ** has some criticisms of Pulgar
Vidal. This area does not correspond with that of any one proposed
zoo-geographical province.

Altitudinal Range.—The altitudes given above in the list of ma-
terial studied are those furnished by the collectors, who may be sup-
posed to know the elevations at which they obtained their specimens,
rather than those to be found in lists published by geographers. The
collectors’ altitudes give the following ranges: in Guatemala 945-1676
m. (3100-5500 ft.) ; in Costa Rica to 2286 m. (7500 ft.); in Colom-
bia 1219-1829 m. (4000-6000 ft.) in Ecuador 650-2000 m. (2132-
6562 ft.) ; in Peru 1179-1600 m. (3868-5249 ft.). The ranges so ob-
tained fall within the Tropical and Subtropical zones of Guatemala,
Colombia and Ecuador, based by Griscom (1932 §7), de Schauensee
(1948 71) and Chapman (1926 as reprinted by Brown 1941 ) on
the avifauna of those three countries respectively.

* Chapman, F. M., 1917, Bull. Amer. Mus. Nat. Hist. XXXV : 84-93.
T Brown, F. M., 1941, Ann. Ent. Soc. Amer. 34 (4) : 810.

I Eigenmann, C. H. & Allen, W. R., 1942, Fishes of Western South America,
Univ. Lexington, Ky.: 40-41.

§ Solis, M. Acosta, 1944, Flora, Quito, Mayo de 1944 : 139-208.

{ Pulgar Vidal, J., 1941, Bol. Mus. Hist. Nat. Javier Prado 5 (2) 145-160.
** Chavez Chaparro, 1950, Revista Univ. Cuzco 39 (99): 239-241.

11 Griscom, L., 1932, Bull. Amer. Mus. Nat. Hist, LXIV.

if de Schauensee, R. M., 1948, Caldasia, Bogota, 5 (22) : 263-265.
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Seasonal Range—Mr. M. A. Carriker furnished the following cli-
matic data to the late E. B. Williamson in Feb., 1916, for the Santa
Marta region of Colombia: Dry season December to March, maximum
drought Feb. & March, Wet season rest of the year, bright but
showery April to July, cloudy and misty September to November.
According to Mr. Carriker's statement, and data by Hershkovitz
(1947 % 1949 *) cornigera cornigera flies in both seasons. Descrip-
tions of southeastern Colombia are given by Allen (1947 1) and Bates
(1948 i) ; of Ecuador north of Quito by an anonymous writer
(1942 §) and Acosta Solis (1942 ) ; of the phytogeography of Peru
by Williams (1945 **),

3. Upper part of anterior surface of frons reddish brown or purplish,
fronto-clypeal suture most frequently brown (769% of 21 individuals), sides of
the stem of the T-spot convergent cephalad or subparallel, bordered by a pale
vellow stripe which is narrower than the width of the stem and is followed
laterad by green or bluish continuous or not continuous with the green or
bluish of the frons; in strong light the boundary between the pale yellow stripe
and the lateral green is much less marked. Labrum pale clay yellow, labium
pale bluish at base, pale reddish distally. Occiput pale greenish or bluish, hind
margin almost straight, a little convex at middie, lateral angles black, rear of
eyes black.

Green antehumeral stripe reaching upward almost to the antealar sinus,
wider than the brown separating it from the mid-dorsal carina, width at mid-
height .74 mm. (Volcan Chiriqui)—1.96 mm. (Hac. Cincinnati), maximum
width 1.23 mm. (Hac. Cincin.)—2.04 mm. (id.), diverging downward from its
fellow of the opposite side, pointed at its lower end, a small pale spot immedi-
ately in front of the antealar sinus and one in the sinus,

Auricles of abdom. seg. 2 green or brown with two posterior teeth, in some
a smaller third tooth laterad to the usual two. Anterior lamina cleft to base,
in some sulcate, with a long slender spine each side whose apex extends caudad
beyond the level of the most concave part of the hind margin of the hamular
process or to beyond the level of the meso-posterior angle of that margin (fig.

* Hershkovitz, P., 1947, Proc. U. S. Nat. Mus. 97 (3208): 1-46; 1949, op. cit. 98:
323-427.

T Allen, P. H., 1947, Geogr. Rev. 37 (4): 567-582.
I Bates, M., 1948, op. cit. 38 (5): 555-574.

§ Anonymous, 1942, Anotaciones sobre la vegetacion del norte de Quito [with
English summary], Quito Impr. Univer. 117 pp., 2 maps, 42 figs; not seen by the
writer, only the abstract in Biol. Abstr. 17, #709.

q Solis, M. Acosta, 1942, Flora, Quito, 2 (34): 71-112.

*k Williams, LI, 1945, Plants and Plant Science in Latin America, Chronica
Botanica Co., Waltham, Mass., 308-312.
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114, pl. IX, Colombia). Compared with this figure, the hind end of the hamu-
lar process in males from Pallatanga and Naranjapata, Ecuador, is narrower.
The penis of no. 240 from Hacienda Cincinnati, after treatment with potash
hydrate, was preserved and drawn in glycerine, the glans as fig. 116, pl. IX;
on comparison with fig. 113 of the untreated glans of male no. 237 from the
same locality, the following differences are noted: the apex of the treated penis,
fig. 116, is more contracted in its distal sixth, expanded somewhat more at mid-
length distad of the “wings ”, the “ wings ” appear more acute at the proximal
end, the mid-longitudinal groove narrower. Fig. 113 was drawn under a com-
pound microscope, 116 under a Zeiss binocular; owing to technical difficulties
involved, the treated glans was viewed apico-ventrally, the untreated glans ven-
trally; the differences noted are perhaps due in part to the difference in the
points of view. Some further comparisons will be found postea under corni-
gera planaltica.  Genital lobe with about 20 spinules, up to .09 mm. long, in the
dark-colored ventral margin.

Superior anal appendages as long as, or longer than, abd. segs 9 -+ 10 with
no inferior subbasal tubercle; in dorsal view the inner (mesal) margin varying
from slightly concave through almost straight to slightly convex and from not
parallel to almost parallel with the outer margin, the apex bent a little laterad
or mesad; in profile view the apex is, or i1s not, bent slightly ventrad and is
therefore barely hooked or not hooked. Compared with figs. 102, 103, pl. IX,
of a Colombian male, the males from Pallatanga and Naranjapata, Ecuador,
have the appendages in dorsal view tapering more gradually to the apex; in the
Pallatanga male the right appendage is abnormal in that the terminal spine is
much longer and more slender than that of the left appendage, figs. 104-106, pl.
IX, and the superior longitudinal carina, as compared with fig. 102 is lower
and slopes more gradually to the apex; the maximum height of this carina
above the lateral edge of the appendage as a base line is .28 mm. right, .52 im.
leit, the distance from the proximal end of the carina to the tip of the append-
age is 1.42 mm, right, 2.21 mm. left.

Inferior appendage 1/3 to 2/5 as long as the superiors, triangular in ven-
tral or dorsal view, apex varying from .25 to .35 mm. in width,

Wings not colored, faintly yellow at extreme base only (Purulha), venation
including costa reddish brown, stigma ochre brown, a little paler below, mem-
branule greyish brown, narrowly whitish along vein A.

2. Differs from the male as follows: Face and labrum pale brown; green
antehumeral stripe in most cases not pointed at its lower end; genital valves
reach to, or beyond, the level of the hind end of the tergum of abd. seg. 9;
lateral plates of ovipositor reach to about half-length of the tergum of 9, but in
two females (Abitagua and Bafios, Ecuador) to the tips of the genital valves.
Anal appendages shorter than, or equal to, the length of abd. segs. 8 + 9 + 10.
Coloring of the wings variable, conditions which exist in the present material
are: yellowish at base fading out before the triangles (Cincinnati, Colombia,
no. 241, Venezuela, no definite locality, no. 188, Yunguilla Ecuador, Rio Balsas,

MEM. AMER. ENT. SOC., 15.
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Peru, ? no. 246); wings more smoky yellow, especially bordering each ante-
nodal and each cubital cross-vein (Cincinnati, Col., no. 245) or only those of
the front wing (Santa Marta Mts., Col., no. 22); faintly yellow at extreme
base and faintly smoky along entire length of hind margin of both front and
hind wings (Chin-chin, Ecuador, no. 247) ; irregularly smoky on front wings
between nodus and apex, less so on hind wings (Merida, Venez., no. 32); ir-
regularly smoky between nodus and apex on front, but not on hind, wings (La
Esperanza, Ecuador). Pterostigma cadmium yellow above, a little paler below
(Cincinnati, Col., no. 241, Chin-chin, Ec., no. 247, Rio Balsas, Peru, 2 mno.
246).

Dimensions.—Total length 8 60-62 mm., ? 58-63, abdomen (excl. apps.)
3 40-45, ? 39-45; sup. apps. & 4.74-5.97, ? 3.44-6.54; hind wing & 38-43, @
40-45; stigma, 8 front wing, costal margin 8 2.13-2.62, @ 2.54-2.78. Front
wings with 14-18 antenodals, 9-15 postnodals, hind wings with 9-12 antenodals,
10-16 postnodals.

Dr. William Schaus placed the following notes in the envelope of the
Purulha male: “ Frons and base of abdomen turquoise blue. Broad green lat-
eral oblique stripes on thorax. Fine broken green transverse lines on abd.”

Ecology.—The {ollowing mnotes by the collector, Mr. Felix
Woytkowski are from the envelope containing the specimen in ques-
tion. Rio Balsas 2 : * This species is rare, have seen 3-4 specs. Its
green markings are of a brilliant, vivid green. Also the base of wings
has a light brown flush. Seems a local race here as I met it exclusively
half-way between Celedin and Balsas, in a shrub-covered region with
pretty abundant irrigation canals, conduc{tling water from the heights
toward lower, cultivated spots. Took it flying; all other specimens
were seen flying too over brush along the mentioned waters. Its ab-
domen is plump and thick . See notes postea on the male of cornigera
planaltica from the same locality.

Discussion—In 1935, when at the Museum of Zoology of the
University of Michigan, at Ann Arbor, T was shown E. B. William-
son’s copy of Martin's Aeschnines; ® alongside the figures of the
appendages of the male Aeschna cornigera, page 46, was this note in
his handwriting ** figg. surely not cornigera EBW 5/20/24 7. He
put this note into print in 1930:? * It should be noted that fig. 42,
page 46, Martin's Coll de Selys Aeschnines is not cornigera, as labeled,
but is probably marchali. Other figures in this work are incorrectly

labeled.”
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In the key to genera, subgenera, species and subspecies, antea
pages 10, 11 the 3-celled condition of the anal triangle of the hind
wing of the male and the maximum number of three rows of cells
within the fork of Rs under the pterostigma of both front and hind
wings of both sexes are used as characters distinguishing Ae. corni-
gera et al. from other species (e.g., variegata) which have four rows
of cells in this fork. Attention has been paid to the amount of varia-
tion in these two characters with the result that out of 60 males, 23
females of cornigera cornigera three cells were found in the anal tri-
angle of 59 males (98.33% ) and four cells in both hind wings of one
male (1.67% ) ; a maximum of three rows of cells in the fork of Rs
was found in 94.2% of front wings of males and 93.5% of females, in
85% of hind wings of males and 93.5% of females. The remaining
5.8% of male and 6.5% of female front wings and 15% of male and
6.5% of female hind wings had a maximum of four rows of cells in the
fork of Rs under the stigma. The figures here given differ from those
in our Table 14 in that here the sexes are tabulated separately, while
in Table 14 the two sexes are tabulated together for the rows of cells
in the fork. S

In only one male (Purulha, Guat.) do all four wings have four
rows of cells in this fork; two males (Abitagua, Ecuador, Huacapis-
tana, Peru) each have four rows in three wings; two females (Santa
Marta Mts., Col.,, Agoyan, Ec.) each have four rows in two wings;
eight males, two females each have four rows in only one wing.

Ae. (H.) cornigera planaltica Tables 1, 3, 4, 6, 10, 12, 14; Pl X; Map. 2.

1952. Aeshna (Hesperaeschna) cornigera planaltica Calvert, Ent. News Ixiii:
255 (Brazil, Ecuador).13

1867. Aeschna cornigera Hagen, Verh. zool.-bot. Ges. Wien xvii: 49 (in part,
Brazil, Uruguay).1*

1875. Aeschna cornigera Hagen, Proc. Boston Soc. Nat. Hist. xviii: 39 (in
part, Brazil Uruguay).1?

1904. Aeschna cornigera Ris, Hamburg. Magalh. Samm. Odon.: 23 (Brazil).16

1905. Aeshna cornigera Calvert, Biol. Centr.-Amer. Neur.: 182 (Brazil
Paraguay) .17

1907. Aeschna cornigera Foerster, Ent. Wochenbl. (Ins. Borse) 24 (37):
163 (Paraguay).18

1907. Aeshna cornigera Calvert, Biol. Centr.-Amer. Neur.: 400 (Rio
Janeiro).19

1913. Aeschna cornigera Ris, Mem. Soc. Ent. Belg. 22: 81 (Argentina).20

MEM. AMER. ENT. SOC., 15.
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1916. Aeschna cornigera Navas, Broteria, Zool. 14 (1): 17 (Brazil).2!

1918. Aeschna cornigera Ris, Arch. Naturges. 82 (A) 9: 157 (in part, Bo-
livia, Argentina, Brazil).22

1924, Aeschna cornigera Navas, Estudios, Buenos Aires, Mayo 1922: 358
(Argentina).?3

1927. Aeschna cornigera Navas, Estudios, Julio 1927: 23 (Argentina).24

1933. Aeschna cornigera Navas, Revista Acad. Cien. Madrid 29: 54
(Brazil).2s

1947. Aeshna cornigera Calvert, Notulae Nat. ANSP 195: 7 (in part, Peru
to Argentina).26

1947.  Aeschna cornigera Fraser, Acta Zool. Lilloana 4: 446.27

Material studied—FEcuapor: Abitagua, 1100 m., 13.1X.39, 3 &, 1.X.39, 1
&, 5.X1.39, 1 &, 12.X11.39, 1 8, 30.XI1.39, 1 &, 1 ?, Balzapamba, 27.1V .38,
1 &, Wilham Clarke Maclntyre, in coll. Kennedy. PErU: vicinity of Rio
Balsas, Maranon, Dept. Cajamarca, Andes, 1179 m., June 27, 1936, 1 &, vicinity
of Llangua River, Lallanga, same dept., June 13, 1936, 1 &, vicinity of Guay-
abamba, Dept. Amazonas, Andes, 1300 m., Agos. 14, 1936, 2 4, 1 @, Felix
Woytkowski, UM ; La Merced, P. C. Biol. Serv. Rivas, 2 2, coll. Kennedy,
La Merced, Chancamayo 1 @ no. 4997, and Rio Perené 1 & no. 5468 by Dr.
P. Martin, coll. Cowley; Colonia del Perené, San Juan trail, alt. estim. 3500 ft.,
June 16, 1920, “ associated with [psilus],” J. H. Williamson, 1 &, UM.
Borivia: near Coroico, June 4, 1899, W. J. Gerhart, 1 8, ANSP; Prov.
Chapare, Dept. Cochabamba, II. 1930, 1 &, I11.1930, 1 4, 1V.1935, 1 & Coll.
Fr. Steinbach in coll. Kennedy. Songo, 1 &, Staudinger Vd., det. Cowley, coll.
Cowley (see Remarks, page 38). ARGENTINA: Misiones, 21.111.1909, Joergen-
sen leg. Aeshna cornigera Ris det. P. Esben Petersen ded. 11.37, 1 & in coll.
E. Schmidt; Tapia (Tucuman), Avril, 600 m., Baer, Avril, 1903, 1 3, (hand-
writing of the label resembles that of René Martin) in coll. Needham; Salta
San Lorenzo, 1400 m., 4.11.48, 1 ? and Tucuman, 23.111.40, 1 ¢, both by Wil-
link in Mus. Univ, Tucuman. Paracuay: Sapucay,!” Nov. & Dec., 99, by W.
T. Foster, 3 8, USNM, 1 & ANSP. Brazir: Porto Cachoeiro do Santa I.eo-
poldina, Carlos Othon, 1 & “ Aeschna cormigera” in Foerster’s handwriting,
UM : Siidhang Ttatiaya-Gebirg 700 m., Rio de Janeiro, Zikan leg. (X.31), 1 &,
in coll. E. Schmidt; Nictheroy, 19.X.1924 ex coll. Lind., 1 &, in coll. Geijskes;
Rio de Janeiro Sep. 14, 1922, J. H. Williamson, 1 &, UM, 1 4, Nov., MCZ no.
184, 2 &, nos. 216, 217, AMNH ; Siao Paulo 1 & mno. 1779, “ det. Cowley ” in
coll. Cowley (thorax in bad condition, my identification may not be correct), 1
& ex coll. Staudinger in coll. Geijskes, 1 ¢, no. 198, Oct. 19, 1900, A. Hempel
ANSP; Indiana, Jan., [1]935, Bo[ugh]t from Sao Paulo Estab. Nat. Sci. Ltd.
1 3 in coll. Kennedy; Jaragua do Sul, Santa Catharina, 850 m., Fritz Hoffmann
1 &, in coll. E. Schmidt; Nova Teutonia, 27° S. 52°-53° W. in Santa Cath-
arina, Fritz Plaumann, every month from Nov. 2 to April 22, 1934-43, 19 &
1 9 in coll. Kennedy, 6 8, 3 2, in coll. P.P.C. (ANSP), no definite locality
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same State, Michelis, ex Mus. Berlin, 1 4 in ANSP; Rio Grande do Sul, 1 &
no. 4359, Staudinger Vd. in coll. Cowley (colors too faded for positive identifi-
cation), near Cocheira [Cachoeira?] Rio Grande do Sul, Dec. 19, 1925, Rev.
W. F. Wenninger, 1 ¢, Bo[ugh]t by J. S. Hine, willed to Ohio State Archaeol.
Mus., presented to C. H. Kennedy, in coll. Kennedy. Urucuay: Buschental,
Dept. S. Jose, Nov. & Dec., 1934, 2 &, Aigua, 30 Dec.,, 1935 1 &, H.
Schneider, coll. Cowley. Total 65 &, 13 2.

Of uncertain determination: Venezuela, Mt. Roraima, 8600 ft., XI. 19, 1927,
1 9, AMNH Dept. Invert. Zool. Acc. 29780, Tate no. 12. See postea.
Aeschna sp? Det. by J. G. Needham.

Distribution.—From 1° 35 South Latitude in Ecuador to 35° S. in
Uruguay, and from 52° West Longitude in Brazil to 78° W. in Ecua-
dor. As remarked for cornigera cornigera, the area of distribution of c.
planaltica does not correspond with that of any one proposed zoo-
geographical province; it falls within the Central and Northeastern
provinces of Eigenmann and Allen 1942, Univ. Kentucky, Lexington,
Ky., pp. 40-41.

Altitudinal Range—The collectors’ altitudes give the following
ranges: in Ecuador, 700-1200 m. (2300-3937 ft.), in Peru 1066-
1300 m. (3500-4265 ft.), in Argentina 600-1400 m. (1968-4593 ft.),
in Brazil 850 m. (2788 ft.) to sea-level (Rio Grande do Sul), in
Uruguay down to sea-level. The ranges so obtained fall within the
Tropical faunal zone of Ecuador based by Chapman (1926 as reprinted
by Brown 1941) on the avifauna. This corresponds to the Equatorial
Hot, Tropical Hot and part of the Interandine natural regions of
Acosta Solis (1944).

Seasonal Range.—The fullest data are those for Abitagua, Ecua-
dor, September to December, and for Nova Teutonia, Brazil, Novem-
ber to April. Rainfall data for these two localities seem not to exist.
The nearest for Nova Teutonia are those for Blumenau (Hann,
Meteor. Ztschr. 28: 324, 1911). Approximate correlations of the flight
period of this subspecies with the rainfall seasons are furnished by
Kendrew's maps (The Climates of the Continents, 1930, pages 309-
311), the flight period occurring in the rainier season in mountainous
Ecuador, while in southeastern Brazil and Uruguay the rainfall is
““well distributed over the whole year.” The Peruvian localities fall
within the Fluvial Yunga and Ruparupa (or High Forest) regions of
Pulgar Vidal (1941, Bol. Mus. Hist. Nat. Javier Prado 5 (2): 145-
160).

MEM. AMER. ENT. SOC., 15.
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4. Upper part of anterior surface of frons reddish brown or purplish,
fronto-clypeal suture most frequently dark brown (449 of 16 individuals),
sides of the stem of the black T-spot converging cephalad or subparallel, bor-
dered by a pale yellow or green area which is narrower than the stem and is
followed laterad by greenish- or greyish-blue which may or may not, in the
same geographical locality (Nova Teutonia), be continued on to the anterior
surface of the frons; the bordering yellow or green grades into the greenish-
blue which follows it laterad in moderate light but in strong light the contrast
between the yellow and the greenish-blue is weakened. Labrum faintly blue,
or with some pale brown along the distal margin, labium pale blue, or with
reddish-brown distally.  Occiput pale bluish, hind margin straight, lateral
angles black, rear of eyes black.

Green antehumeral stripe as stated for c¢. cornigera, width at mid-height .82
(Nova Teutonia)-1.14 mm. (Rio de Janeiro), maximum width 1.23 (Nova
Teutonia)-1.55 mm. (id. & Rio d. J.). The minimum widths of the green mes-
(.33-1.06 mm.) and met- (.41-.82 mm.) epimeral stripes correspond to the deep
indentations of the anterior margin of those stripes.

Auricles of abd. seg. 2, and anterior lamina as for c¢. cornigera; posterior
end of hamular process narrower than in c¢. cornigera and in Sapucay males
the process longer antero-posteriorly. The penis of no. 225 from Nova Teu-
tonia, Brazil, 22 April, 1936, was treated with potash hydrate and is, in com-
parison with the treated Colombian male no. 240 (fig. 116, pl. IX) of c. corni-
gera, not as much contracted in its apical (distal) half, relatively less expanded
at mid-length, the right half less expanded and more irregular in the distal half
of its length than in the left half, the two divisions at the apex more divaricate
for a greater depth than in the treated no. 240 and untreated no. 237 males
from Colombia; the “ wings” are nearly as in the drawing of untreated Co-
lombian male no. 237, this perhaps due to the glans of no. 225 lying in the
glycerine so that it presents a more completely ventral view. On the whole,
the outline of the c. planaltica penis, no. 225 is quite close to that of the c.
cornigera penis no. 237, but I think that the differences between no. 240 (Co-
lombia) and no. 225 (Brazil) can not be taken to be geographical. Male no.
251 from Nova Teutonia, Brazil, has a hardened yellow cord, 5.72 mm. long,
and up to 1 mm. thick, projecting caudad from between the parameres of ahd.
seg. 9, presumably a hardened mass of spermatic fluid. The mid-dorsal tooth
of abd. seg. 10 of a Nova Teutonia male is more acute than that of the
Buschental, Uruguay, male shown in fig. 121, pl. X.

Superior appendages in a male from Buschental, Uruguay, figs. 121, 122,
pl. X, compared with figs. 102, 103, pl. IX, of cornigera cornigera, from Co-
lombia, in dorsal view, taper more gradually to the apex which, in profile view,
is directed a little more caudad. Males from Guayabamba, Peru, Sapucay,
Paraguay, and Nova Teutonia, Brazil, in dorsal view, have the superiors more
slender, the apices less tapering, the terminal spine less developed, the con-
cavity of the inner margin shallower, even almost straight to barely convex; in
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profile view the appendage as a whole is a little straighter, the superior longi-
tudinal carina lower, its maximum height, above the lateral edge of the append-
age as a base line, .24-.45 mm., the distance from the proximal end of the
carina to the apex of the appendage 1.55-1.96 mm., the apex not or barely
hooked. A male from Indiana, Brazil, has the terminal spine more hooked than
is shown in fig. 121, pl. X. The inferior appendage is more slender than in
c. cornigera.

Wings not colored or only faintest trace of yellow at extreme base (N.
Teut. no. 226), or most of wings faintly smoky, each antenodal bordered a little
more deeply (Abitagua no. 260), or faint smoky yellow from base to apex,
costa to media, darker along each cross-vein (Nova Teutonia no. 250) ; stigma
above dragon’s blood or dark indian red, below brown ochre (Nova Teutonia) ;
above cologne earth, below dragon’s blood (Abitagua); membranule dark
brownish grey, narrowly whitish along vein A or basal fourth to three-fifths
white (Nova Teutonia), or basal third white (Rio de Janeiro).

2. Differs from the male as follows: In a female (no. 230) from Nova
Teutonia the pale green bordering the stem of the T-spot of the frons is not
sharply distinct from the following greenish spot; in the female from
Cachoeiro, Rio Grande do Sul the yellow bordering the stem of the T-spot is
followed by a very dark blue, almost black, larger area which is sharply dis-
tinct from the lateral yellow of the frons bordering the eye; labrum cream
color, or pale brown, or greenish with pale brown distally; genital valves
reaching to or beyond the level of the hind end of the tergum of abd. seg. 9;
lateral plates of ovipositor to beyond the level of mid-length of the genital
valves; anal appendages shorter than segs. 8 + 9 + 10; coloring of the wings
variable, the following conditions exist in the present material: pale yellow at
extreme base, no other coloring (La Merced, Peru, no. 4997, Nova Teutonia no.
229); no yellow, slightly smoky costa to radius beyond nodus (N. Teut. no.
231); pale yellow to second thickened antenodal, faintly smoky elsewhere,
front and hind wings (Abitagua, Ecuador, 30.XI1.39); pale yellow at base,
but not as far as arculus, and somewhat smoky throughout, front and hind
wings yellow in costal area from nodus to stigma and in subcostal area for the
last 3-4 antenodals (N. Teut. no. 230). Stigma (Nova Teutonia) above burnt
siena, below van dyke brown, or above pale cadmium yellow, below pale clay
yellow, or above brown ochre, below cadmium yellow. A female from Nova
Teutonia has the basal 3/5 of the membranule white.

Dimensions.—Total length & 50-60 mm., ? 59-62; abdomen (excl. apps.)
& 35-44, 2 38-42; sup. apps. 8 4.50-5.97, 2 3.52-6.80; hind wing 3 35-42,
? 39-42; stigma of front wing, costal edge & 2.37-2.70, ? 2.62-3.19. Front
wings with 14-18 antenodals, 9-12 postnodals, hind wings with 9-13 antenodals,
11-14 postnodals.

Ecology.—Following are the collector’s (Mr. Felix Woytkowski)
notes on the male from the vicinity of the Balsas River, 1179 m., June
27, 1936: *“ Taken in high mountains along a shrub-covered ditch
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while flying to and fro.” The notes quoted on page 42 from the same
collector on the female of ¢. cornigera taken at the same place only two
days earlier and in the same environmental conditions, suggest that
here the two subspecies not only meet but also may interbreed.

The envelope containing the Llangua River male has the following
note on the inside by the collector, Mr. Felix Woytkowski: “ The only
specimen of the species, common in Celedin, which I took in Llangua.
Got frightfully black.” No Celedin specimens of cornigera have been
seen by me. Mr. Woytkowski may have been thinking of Ae. mar-
chali of which I have seen 24 & ,9 ¢ taken by him at Celedin May 25
to July 6 of the same year, 1936. The envelope of one of the males
from Guatabamba bears Mr. Woytkowski’s note: * Fairly scarce here.
Taken over boggy brooks on the open meadow.”

The Zikans give the following description of the mountain region
north west of Rio de Janeiro in the Introduction to their catalogue of
the insect fauna of Itatiaya and Mantiqueira 1940 * (translated) : The
region under consideration is situated on the mountain of Itatiaya to
the north of the place Campo Belo, constituting a forest reserve of the
Union, declared a National Park by the law of 1937. It is formed by
a valley cut out by the Rio Campo Belo, which arises in a basin at the
base of the Agulhas Negras, the culminating point of the Serra do
Itatiaya. In its upper part it is subdivided into numerous deep grot-
toes each one feeding an arroyo or rivulet. The flanks of the mountain
are covered with virgin forest. The region can be divided into four
vertical zones, the first zone corresponding to the valley of the Rio
Paraiba up to the foot-hills of the mountain, the second goes up to the
bridge of Maromba, the third extending from Maromba as far as
Maceiras, and the fourth comprehending all the planalto including the
culminating peaks. Zikan's Itatiaya male of c. planaltica was taken at
700 m. which is in their second zone thus described: from the base of
the serra to 1,100 m. where the Maromba empties into the Rio Campo
Belo; slopes of the hills covered with vegetation, the rainy subtropical
forest. Additional notes on Brazil are given antea, page 31 under Ae.
(H.) confusa.

* Rodriguesia, Rio de Janeiro 4 (13) pp. 155-6.
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Discussion.—Variations in the number of cells in the anal triangle
of the hind wings of the male and in the maximum number of rows of
cells between the fork of Rs under the stigma in both front and hind
wings of both sexes, such as were presented for c. cornigera on page 43
are as follows: Out of 62 males, 11 females of c. planaltica three cells
were found in the anal triangle of 61 males (99.2%) and two cells in
one hind wing of one male (.8 of 1% ); a maximum of three rows of
cells in the fork of Rs was found in 93.6% of front wings of males and
100% of females, in 88.7% of hind wings of males and 100% of fe-
males; 5.6% of male, but no female front wings and 10.5% of male
and no female hind wings had a maximum of four rows of cells in the
fork of Rs under the stigma; .8 of 1% of male front wings and .8 of
1% hind wings had a maximum of two rows of cells in the fork of Rs
under the stigma. The figures here given differ from those in our
Table 14 in that here the sexes are tabulated separately while in Table
14 the sexes are tabulated together for the rows of cells in the fork.

In two males all four wings have four rows of cells in the fork,
two males have four rows in one front and both hind wings, one male
has four rows in one front and one hind wing, one male has four rows
in both hind wings and one male has four rows in one hind wing; all
the males listed in this paragraph are from Nova Teutonia, Brazil.

The name planaltica refers to the area Plano Alto as shown on
maps, pls. xi and xii of Haseman's ** Some Factors of Geographical
Distribution in South America” (Annals New York Acad. Sci. xxii,
1912). H. C. Gilson (Trans. Linn. Soc. London (3) 1 (1) p. 7,
1939-40) defines the Altiplano of Peru and Bolivia thus: “ Between
latitudes 14 and 22 S., in southern Peru and southwestern Bolivia the
two main ranges of the Andes enclose the basin known as the Alti-
plano ”. Carlson (Geography of Latin America New York: 1943,
Prentice-Hall, Inc., page 219) has a similar usage.

The female from Mt. Roraima, Venezuela, doubtfully referred to
cornigera planaltica at the end of our list of material studied, is from
a locality almost equally removed from the two nearest stations known
for planaltica, viz., Abitagua, Ecuador, and Porto Cachoeiro do Santa
Leopoldina, Brazil. It has the dark line on the fronto-clypeal suture
not distinct, pale thoracic stripes and abd. segs. 8 and 9 faded, no sug-
gestion of blue on the ventral surfaces of abd. segs. 9 and 10, triangle
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of the hind wings 5-celled with 2 cells on the proximal side, anal ap-
pendages very little shorter than abd. segs. 9 4 10, apex rounded,
inner margin widened at 14 length, slightly narrowed at 34 of its
length, mid-way between these two points almost subparallel to the
outer margin; abd. seg. 10 with a low mid-dorsal carina for entire
length of segment, on each side of the carina, in the anterior fourth
of the segment, two slight convexities ; abdomen (excl. apps.) 52 mm.,
sup. apps. 3.6, hind wing 45 mm.; front wings with 17, 19 antenodals,
13 postnodals, hind wings with 11, 13 antenodals, 17, 16 postnodals,
width of frons 5.32 mum., of head 9.8 mm., membranule grayish brown, '
no white, pterostigma, front wing, costal edge 2.78 mm.

Ae. (H.) psilus Tables 1, 3, 5, 6, 10, 12, 15; Pl. XXXI; Map 2.

1947. Aeshna psilus Calvert, Notulae Naturae Acad. Nat. Sci. Phila. 194: 4,
fig. 2 (& genit.).

1905. Aeshuna cornigera Calvert (not Brauer) Biol. Centr.-Amer. Neur. pp.
179-182, 400 (pars, Mex.).2

1918. Aeschua cornigera Ris (not Brauer) Arch. Naturgesch. 82 Abt. A (9):
157 (pars, prob. some Mex. & Costa Rican examples).3

1930. Aeshna cornigera E. B. & J. H. Williamson (not Brauer), Occas.
Papers Mus. Zool. Univ. Mich. 216: 32, 33.¢

1932, Aeshna cornigera Klots (not Brauer), N. York Acad. Sci., Sci. Survey
Porto Rico etc. 14 (1) : 18 (Cuba, Porto Rico; thanks to Mrs. Klots I have
examined the two [males] cited).5

1938. Aeschna cornigera Garcia-Diaz (not Brauer), Journ. Agric. Univ.
Puerto Rico 22 (1): 55 (Puerto Rico; the same male as that cited by Mrs.
Klots which I have examined).6

1943. Aeschna cornigera Whitehouse (not Brauer) Bull. Inst. Jamaica Sci.
Series 3: 7, 2 figs. (color patterns & 2).7

1955. Aeschna psilus Needham & Westfall, Man. Drgfls. N. Amer. 290-4,
296, fig. D (labial palp nymph), 312, fig. 191 (apps. 8).8

Material studied—Mgxico: Chichen-Itza in Yucatan, Feb. 5, 1930, F. M.
Gaige, 1 & UM, Aguascalientes City, Aug. 27, 1906, P. P. Calvert, 1 8§ ANSP,
Tepic, Nov. 5, 1923, J. H. Williamson, 1 & UM, Guadalajara, Sept. 11, 1903,
J. F. McClendon, 1 ¢ ANSP, region of Lake Chapala, Dec. 5, 1923, 5 § and
San Diego Rancho near Cocula, Jalisco, Nov. 12-15, 1923, 4 8,1 2, by J. H.
Williamson, UM, Cuernavaca, June, O. W. Barrett, 1 &, Texolo, 3.13.99, S. N.
& M. C. Rhoads, 1 &, and Atoyac, Schumann 1 &, in Vera Cruz, ANSP.
GuaTEMALA @ El Fiscal, Dept. Guatemala, June 3, 1909, E. B. Williamson, 3
3 UM. Costa Rica: near Rio Turrialba, 2000 ft., July 24, 09, 1 2, Juan
Vifias (formerly Inferillo), laguna, 3300 {t., Mar. 19, 1910, 2 &, and Revent-
azon valley, 2500 ft., July 28, 1909, 2 &, Cachi, stagnant pool, bank of Rio



=

PHILIP P. CALVERT 51

Reventazon, Mar, 10, 1910, 1 holotype, all by P. P. Calvert, ANSP; San Jose,
1160 m., 1.6.29, M. Valerio, 1 2, im Hause oder im Zimmer, 17.VI1.1937, 1 &,
16.11.1937, 1 2, Ferd. Nevermann, coll. E. Schmidt, no definite locality, Van
Patten, 1 & in bad condition, USNM, road San Jose to La Verbena, May 16,
1909, 1 &, P. P. Calvert, ANSP. Panama: El Volcan Chiriqui 19.I1.1936,
F. E. Lutz, 1 2 AMNH. Ecuapbor: Rio Jotin Yacu, Rio Napo, 700 m.,
24.11.37,1 &, and LaPalmera, 1300 m., 9.XI1.38 R, 1 8, W. Clarke Maclntyre,
coll. Kennedy; Peru: La Merced, P. C. Biol. Serv. Rivas coll. 2 &, and Satipo,
Pedro Paprzycki, 24 May, 6 Jun, 1940, 2 &, coll. Kennedy, Campamiento del
Perené, Jun 6-22, 1920, 7 &, and Colonia del Perené, San Juan trail, alt. estim.
3500 ft., Jun 16, 1920, 1 & “ associated with large nearly related sp.” (cor-
nigera planaltica, see page 44), J. H. Williamson UM. Wgst Inpies: Cuba,
Santiago, 1 4. Puerto Rico, Adjuntas, VI.8.13, 1 4, AMNH, Jamaica, Cin-
chona, 5000 ft., July 7, 1948, C. Bernard Lewis, 1 4, ANSP. Total 43 8,6 2.

Distribution—From 22° North Latitude in Mexico to 11° South
Latitude in Peru; not known east of 70° West Longitude in South
America; Cuba, Jamaica and Porto Rico in the West Indies.

Altitudinal Range—From less than 600 to ca. 6000 ft. (200 to
1800 m.) in Mexico, 2000 to 3800 ft. (600 to 1160 m.) in Costa
Rica; in Ecuador at 4265 ft. (1300 n.), in Peru at 3500 ft. (1067
m.), in Jamaica 3500-5000 ft.” (1524 m.). The Mexican localities
are chiefly in the Tierra Templada, but one (Chichen-Itza) is in the
Tierra Caliente.

Seasonal Range—In each of the Mexican localities only a single
capture of psilus 1s known; the dates of these fall in the drier months
at Tepic, Lake Chapala, Cocula, Texolo and Chichen-Itza, in the
rainier months at Aguascalientes, Guadalajara and Cuernavaca, ac-
cording to the data assembled by Page (1930 *). In Costa Rica psilits
has been collected at San Jose in May and June, rainier months, and
in December and February, drier months; March at Cachi and Juan
Vinas is a drier month, July at Turrialba and Juan Vinas is a rainier
month (Reed 7 1941, page 1224).

&. Sides of the black or dark brown stem of the T-spot of the {frons
parallel or converging cephalad (concave Porto Rico), stem bordered each side
with a pale green or yellow area, narrower than the stem, followed by a larger
greenish- to grayish-blue spot which is distinct {from the pale green or yellow

* Monthly Weather Review, Supplmt. No. 33, U. S. Dept. Agric.,, Washington,
pp. 15-28.

1 Climate and Man, Yearbook of Agriculture, U. S. Dept. Agric., Washington,
pp. 673, 1224.
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of the lateral surface of the frons adjoining the eyes; this spot may or may
not be continued on to the anterior surface of the frons; when this bluish spot
1s not continued on to the anterior surface of the froms, the upper half, or less,
of the said anterior surface is usually a reddish brown, but the reddish brown
i1s sometimes present (Santiago de Cuba) even when the bluish spot is con-
tinued as described.

Green antehumeral stripe reaching upward almost to the antealar sinus,
width at mid-height .82-1.18 mm., usually wider, 1.00-1.56 mm. at upper end,
although not so in the holotype or in the Jamaican male. Epimeral stripes pale
blue or greenish blue, widest at upper end, each usually with a slight concavity
on its anterior margin above mid-height.

Auricles of abd. seg. 2 green with black or dark brown margins, two teeth
on the hind margin. Anterior lamina with a very short spine each side whose
apex does not reach to the level of the hamular process, text figure 2. Penis:
Ist segment (genital vesicle) ventral margin angulate, fig. 421, pl. XXXI, at a
little posterior to mid-length, anterior limb concave, 1.13 mm. long, posterior
limb nearly straight, .85 mm. long; 2nd segment, maximum length in a straight
line 1.04 mm., proximal end a little thicker than distal end, a constriction near
mid-length; 3rd segment, maximum length .94 mm., proximal end .33 mm.
thick, distal end .19 mm.; 4th segment, maximum length, excluding the median
ventral proximal lobe, .9 mm., with a thin, triangular, latero-dorsal, proximal
lobe each side and a longer (.24 mm. long) median ventral proximal lobe
which, in profile view, tapers to a slender acute apex, fig. 421; in ventral view,
fig. 420, the 4th segment, or glans, is triangular, its proximal margin .80 mm.
long, forming with each lateral margin an angle of 90°, lateral margins paral-
lel with each other for .25 mm., thence converging distad to a rounded apex .19
mm. wide; a slight median notch at the distal end of the median longitudinal
groove; total length of each lateral margin .94 mm.; dorsal surface for its en-
tire visible length with a deep median longitudinal groove on each side of which
is a convex longitudinal ridge.

Spinules on the ventral tubercle of abd. seg. 1 20-40 in number, the longest
(ca. .09-.12 mm.) are paramedian (Colonia de Perené) or lateral (Porto
Rico). Genital lobe of the 2d abd. seg. with an anterior group of five larger
(.05 mm.) and a posterior group of five smaller spinules (ca. .025 mim.), both
groups lying in the dark-colored ventral margin of the genital lobe (Colonia
de Perené) or the anterior group of about ten, the posterior group of about
five spinules .08 mm. long (Santiago de Cuba), or the two groups combined
into one of about six spinules .03-.04 mm. long (Porto Rico), or of 10-19
spinules .05-.07 mm. long (Costa Rica).
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